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SEQUENCE LISTING 



(1) GENERAjj INFORMATION: 

AP^ICANT: Wood, John N. 

Akopian, Armen N. 

(ii) TITLe\0F INVENTION: Ion Channel 

(iii) NUMBER \)F SEQUENCES: 31 

<iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: ZENECA Phamraceut icals 

(B) STREET: 1800 Concord Pike, P.O. Box 15437 

(C) CITY: Wilmington 

(D) STATE: V> elaware 

(E) COUNTRY X USA 

(F) ZIP : 19850) 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPR: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM : PC-DOS/MS-DOS 

(D) SOFTWARE: PatWitln Release #1.0, Version #1.2 5 

(vi) CURRENT APPLICATIONYDATA : 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

( C ) CLASSI FICATION : 

(viii) ATTORNEY /AGENT INFORMATION : 

(A) NAME: Hohenschutz, ^iza D. 

(B) REGISTRATION NUMBErX 33,712 

(C) REFERENCE/DOCKET NUMBER: PHM. 70086 

<ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: (302) SSe-T^e 
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(2) INFORMATION FOR SEQ ID NO : 1 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6524 base paj 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: singly 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



55 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 204 6077 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

6 0 TAGCTTGCTT CTGCTAATGC TACCCCAGGC CTTTAGACAG AGAACApATG GCAGATGGAG 60 

TTTCTTATTG CCATGCGCAA ACGCTGAGCC CACCTCATGA TCCCGG^CC CATGGTTTTC 12 0 

AGTAGACAAC CTGGGCTAAG AAGAGATCTC CGACCTTATA GAGCAGC^AA GAGTGTAAAT 18 0 
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TCTTCCCCAA GAAG/ 



\TGAG AAG ATG GAG CTC CCC TTT GCG TCC GTG GGA 
Met Glu Leu Pro Phe Ala Ser Val Gly 
1 5 



230 



ACT ACC AAT TTC 
Thr Thr Asn Phe 
10 



AGA\ CGG TTC ACT CCA GAG TCA CTG GCA GAG ATC GAG 
Arg\Arg Phe Thr Pro Glu Ser Leu Ala Glu lie Glu 
15 20 25 



278 



10 AAG CAG ATT GCT 
Lys Gin lie Ala 



GCT CAC CGC GCA GCC AAG AAG GCC AGA ACC AAG CAC 
Ala Hits Arg Ala Ala Lys Lys Ala Arg Thr Lys His 
30 \ 35 40 



326 



AGA GGA CAG GAG 
15 Arg Gly Gin Glu 

45 



GAC AAGXGGC GAG AAG CCC AGG CCT CAG CTG GAC TTG 
Asp Lys yly Glu Lys Pro Arg Pro Gin Leu Asp Leu 
50 55 



374 



20 



AAA GAC TGT AAC 
Lys Asp Cys Asn 
60 



CAG CTG COC AAG TTC TAT GGT GAG CTC CCA GCA GAA 
Gin Leu Pr\> Lys Phe Tyr Gly Glu Leu Pro Ala Glu 
65 70 



422 



25 



CTG GTC GGG GAG 
Leu Val Gly Glu 
75 

CGG ACA TTC ATG 
Arg Thr Phe Met 
90 



CCC CTG GAG YjAC CTA GAC CCT TTC TAC AGC ACA CAC 
Pro Leu Glu Asp Leu Asp Pro Phe Tyr Ser Thr His 
80 \ 85 



GTG TTG AAT 
Val Leu Asn 
95 



AGC AGG ACC ATT TCC AGA TTC AGT 
Ly^ Ser Arg Thr lie Ser Arg Phe Ser 
100 105 



470 



518 



3 0 GCC ACT TGG GCC 
Ala Thr Trp Ala 



CTG TGG CTC TTC rGT CCC TTC AAC CTG ATC AGA AGA 
Leu Trp Leu Phe Ser Pro Phe Asn Leu lie Arg Arg 
110 \ 115 120 



566 



ACA GCC ATC AAA GTG TCT GTC CAT TCt TGG TTC TCC ATA TTC ATC ACC 
35 Thr Ala lie Lys Val Ser Val His Set Trp Phe Ser lie Phe lie Thr 
125 13& 135 



614 



40 



ATC ACT 
lie Thr 



ATT TTG 
lie Leu 
140 



GTC AAC TGC GTG TGC WTG ACC CGA ACT GAT CTT CCA 
Val Asn Cys Val Cys Met Thr Arg Thr Asp Leu Pro 



145 



150 



662 



45 



50 



GAG AAA 
Glu Lys 
155 

ATT AAG 
lie Lys 
170 

CGA GAT 
Arg Asp 



GTC GAG 
Val Glu 



ATA CTG 
lie Leu 



CCG TGG 
Pro Trp 



TAC GTC TTC ACT GTC, 
Tyr Val Phe Thr Va] 
160 



TAC ACC TTC GAG GCT CTG 
11^ Tyr Thr Phe Glu Ala Leu 
165 



GCA AGA GGG TTT SfGT CTA 1 
Ala Arg Gly Phe /Cys Leu 
175 

AAC TGG CTG GAC VgTCL^&T G1 
Asn Trp Leu Asp Phe Ser 
190 195 



GAG TTC ACT TAT CTT 
Glu Phe Thr Tyr Leu 
185 

t ATT ACCyfTG GCG TAT 
Le_JEltr Leu Ala Tyr 
200 



710 



758 



806 



GTG GGT GCA GCG 
55 Val Gly Ala Ala 
205 



ATA GAC CTC CGA GGA ATC TCA 
lie Asp Leu Arg Gly lie Ser 
210 



\GC CTG CGG ACA TTC 
y Leu Arg Thr Phe 
215 



854 



60 



CGA GTT CTC AGA 
Arg Val Leu Arg 
220 



GCC CTG AAA ACT GTT TCT GTG ATG CCA GGA CTG AAG 
Ala Leu Lys Thr Val Ser Val Ile\ Pro Gly Leu Lys 
225 \230 



902 



GTC ATC GTG GGA 
Val lie Val Gly 
235 



GCC CTG ATC CAC TCA GTG AGG AAG 1CTG GCC GAC GTG 
Ala Leu lie His Ser Val Arg Lys Leu Ala Asp Val 
240 245 



950 
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ACT 
Thr 
250 

CAG 
Gin 



GAT 
Asp 



TCC 
Ser 



GAT 
Asp 



AAC 
Asn 
330 

CTC 
Leu 



CAG 
Gin 



CTG 
Leu 



GTG 
Val 



ATC 
He 
410 

AAG 
Lys 



CAG 
Gin 



AGA 
Arg 



AGG 
Arg 



GGC 
Gly 
490 



ATC CTC 
He Leu 



CTC TTT 
Leu Phe 



CCC CAC 
Pro His 



ATC AAG 
He Lys 
300 

GCT GGT 
Ala Gly 
315 

CCG GAT 
Pro Asp 



TCA CTG 
Ser Leu 



CAG ACA 
Gin Thr 



GTT ATT 
Val lie 
380 

GTC ACC 
Val Thr 
395 

GAA GCC 
Glu Ala 



GAA CAG 
Glu Gin 



TCC CAC 
Ser His 



CCC AGG 
Pro Arg 
460 

TCA CCC 
Ser Pro 
475 

CTG TCT 
Leu Ser 



GTC TTC GCC 
Val Phe Ala 
260 



TTG 
Leu 



GTG 
Val 




TTC 
Phe 



ATG 
Met 



AAG 
Lys 



GAG 
Glu 



AGT 
Ser 
445 

GTG 
Val 



CAA 
Gin 



TCA 
Ser 



GCG TAT 
Ala Tyr 



GAA AAA 
Glu Lys 
415 

GTG CTG 
Val Leu 
430 

GGA TCA 
Gly Ser 



AAA TCA 
Lys Ser 



TCT GAC 
Ser Asp 



GGA AGA 
Gly Arg 
495 



GCA GCC 
Ala Ala 



CCC TTA GC 
Pro Leu Ala Ser 
450 

AGG GTG TCA GAG GGC *CC 
Arg Val Ser Glu Gly ^er 
465 

CCT TAC AAC CAG CGC 
Pro Tyr Asn Gin Arg Arc! 
480 48^ 

CGC AGG GCT AGC CAC GGC 1 
Arg Arg Ala Ser His Gly 
500 



GGC CTG 
Gly Leu 
265 

GGA ACA 
Gly Thr 
280 

TAC GTC 
Tyr Val 



GGG TCT 
Gly Ser 



ACT CCT GAC 
Thr Pro Asp 



TTC 
Phe 
345 

TAC 
Tyr 



GTG 
Val 



TTG GCC 
Leu Ala 



GCA GAA 
Ala Glu 



GTG CTG CAG 
Val Leu Gin 
425 

ACC TCG CTC 
Thr Ser Leu 
4i 



AAT GAG AGA 
Asn Glu Arg 
455 

GAT GAC AAC 
Asp Asp Asn 



TCT TTC CTA 
Ser Phe Leu 



AGT GTG TTC CAC 
er Val Phe His 
505 



998 



1046 



1094 



1142 



1190 



1238 



1286 



1334 



1382 



1430 



1478 



1526 



1574 



1622 



1670 



1718 
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TTC 
Phe 



GAT 
Asp 



TTG 
Leu 



CTG 
Leu 



CTC 
Leu 
570 

GCA 
Ala 



AAC 
Asn 



ACT 
Thr 



TGC 
Cys 



AAG 
Lys 
650 

TTC 
Phe 



ATG 
Met 



CAA 
Gin 



TTC 
Phe 



AAT 
Asn 
730 

GCA 
Ala 



CGA 
Arg 



GAT 
Asp 



CTG 
Leu 



CCT 
Pro 
555 

GGA 
Gly 



CTG 
Leu 



GAA 
Glu 



TCT 
Ser 



TTG 
Leu 
635 

TGG 
Trp 



GCA 
Ala 



GCC 
Ala 



GCC 
Ala 



AAG 
Lys 
715 

ATC 
He 



TCC 
Ser 



GCG 
Ala 



GGG 
Gly 



GGC 
Gly 
540 

CAG 
Gin 



GTG 
Val 



CAC 
His 



CCT 
Pro 



GTC 
Val 
620 

ATC 
He 



AGG 
Arg 



GAG 
Glu 



ATG 
Met 



GGC 
Gly 
700 

ATC 
He 



TTC 
Phe 



AAG 
Lys 



CCC 
Pro 



GTC 
Val 
525 

AGG 
Arg 



TCC 
Ser 



CCC 
Pro 



ACT 
Thr 



TTC 
Phe 
605 

ATT 
He 



AGC 
Ser 



AAG 



CTT 
Leu 



GAG 
Glu 
685 

AAC 
Asn 



ATT 
He 



GAC 
Asp 



AAG 
Lys 



GAC 
Asp 



GGG 
Gly 



CGA 
Arg 



ATC ACC CCT 
He Thr Pro 
520 

GGT TCC ATA 
Gly Ser He 
535 

AGG AGC CCA 
Arg Ser Pro 



GAG GGA CAG 
Glu Gly Gin 




CTGV GAG CTG AGT 
Leu\Glu Leu Ser 
745 

TTA CGC TTG CTG 
Leu Asg Leu Leu 
760 



1766 



1814 



1862 



1910 



1958 



2006 



2054 



2102 



2150 



2198 



2246 



2294 



2342 



2390 



2438 



2486 
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CGG GTC 
Arg Val 



AAG ATC 
Lys lie 



CTG GCC 
Leu Ala 
795 

TCA GAG 
Ser Glu 
810 

GAG AAG 
Glu Lys 



GTC TTC 
Val Phe 



ATG GAG 
Met Glu 



ATG GTG 
Met Val 
875 

CTG AAC 
Leu Asn 
890 

GAG GTG 
Glu Val. 



CAT CGG 
His Arg 



TTC CAC 
Phe His 



ACC 
Thr 



GCA 
Ala 
970 

CAC 
His 



AGC 
Ser 
955 

GTG 
Val 



GGG 
Gly 



GCT GAG 
Ala Glu 



TTC 
Phe 



ATC 
He 
780 

ATC 
He 



GAC 
Asp 



CTC 
Leu 



CGA 
Arg 



GTC 
Val 
860 

CTG 
Leu 



TCC 
Ser 



AAC 
Asn 



GCC 
Ala 



TGG 
Trp 
940 

TCA 
Ser 



GGG 
Gly 



GAC 
Asp 



GGG 
Gly 



TCC TGG CCC ACC 
Ser Trp Pro Thr 
770 

GGG GCC CTG GGC 
Gly Ala Leu Gly 
785 

TTC GCC CTG GTC 
Phe Ala Leu Val 



GGC 
Gly 



GTC 
Val 
820 

TTC 
Phe 



CTG AAC ACC 
Leu Asn Thr 
775 

AAC CTG ACC 
Asn Leu Thr 
790 

GGA AAG CAG 
Gly Lys Gin 
805 

TCC GTG TGG 
Ser Val Trp 



CAT TCC TTC 
His Ser Phe 



AAC 
Asn 



ATG TGG 
Met Trp 
855 

TTC TTG 
Phe Leu 
870 

ATC GCT 
He Ala 




CTC ATC 
Leu He 



TTT ATC 
Phe He 



CTT CTC 
Leu Leu 



AAC 
Asn 



CTG 
Leu 
840 

GTC 
Val 



GGC 
Gly 
825 

GTC 
Val 



TGC 
Cys 



GAG GAT 
Glu Asp 



GAG GCC 
Glu Ala 



AAC CTG 
Asn Leu 



TTC ATC 
Phe He 
990 

GAA TCT 
Glu Ser 
1005 



GAC GAG CTC GAG 
Asp Glu Leu Glu 
1010 



ACT GTG 
Thr Val 



TTA CTG 
Leu Leu 



GAC GGG 
Asp Gly 
905 

CTT GGC 
Leu Gly 
920 

TGC CGA 
Cys Arg 



CCA CTC 
Pro Leu 



GCT GTC AGT GCT 
Ala Val Ser Ala 



AAG GAG AAC 
o Lys Glu Asn 
985 

TCT\GTG CCC ATT 
Ser\Val Pro He 
1000 

GAT A*G GAG CAG 
Asp Met Glu Gin 
1015 



2534 



2582 



2630 



2678 



2726 



2774 



2822 



2870 



2918 



2966 



3014 



3062 



3110 



3158 



3206 



3254 



# 
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GCT TCG CAGNAGC TCC TGG CAG GAA GAG GAC CCC AAG GGA CAG CAG GAG 
Ala Ser Gin 9er Ser Trp Gin Glu Glu Asp Pro Lys Gly Gin Gin Glu 
1020 \ 1025 1030 



3302 



CAG TTG CCA CAA XSTC CAA AAG TGT GAA AAC CAC CAG GCA GCC AGA AGC 
Gin Leu Pro Gin V&l Gin Lys Cys Glu Asn His Gin Ala Ala Arg Ser 
1035 \ 1040 1045 



3350 



10 CCA GCC TCC ATG ATG ^TCC TCT GAG GAC CTG GCT CCA TAC CTG GGT GAG 
Pro Ala Ser Met Met sVr Ser Glu Asp Leu Ala Pro Tyr Leu Gly Glu 
1050 1(755 1060 1065 



3398 



AGC TGG AAG AGG AAG GAT W5C CCT CAG GTC CCT GCC GAG GGA GTG GAT 
15 Ser Trp Lys Arg Lys Asp Ser Pro Gin Val Pro Ala Glu Gly Val Asp 

1070 \ 1075 1080 



3446 



20 



GAC ACG AGC TCC TCT GAG GGC\AGC ACG GTG GAC TGC CCG GAC CCA GAG 
Asp Thr Ser Ser Ser Glu Gly ber Thr Val Asp Cys Pro Asp Pro Glu 
1085 \ 1090 1095 



3494 



25 



GAA ATC CTG AGG AAG ATC CCC GA& CTG GCA CAT GAC CTG GAC GAG CCC 3 542 

Glu lie Leu Arg Lys lie Pro Glu\Leu Ala His Asp Leu Asp Glu Pro 
1100 1103. 1110 

GAT GAC TGT TTC AGA GAA GGC TGC ACT CGC CGC TGT CCC TGC TGC AAC 3 59 0 

Asp Asp Cys Phe Arg Glu Gly Cys Thr Arg Arg Cys Pro Cys Cys Asn 
1115 1120 \ 1125 



3 0 GTG AAT ACT AGC AAG TCT CCT TGG GCC\ACA GGC TGG CAG GTG CGC AAG 
Val Asn Thr Ser Lys Ser Pro Trp Ala Vrhr Gly Trp Gin Val Arg Lys 
1130 1135 \ 1140 1145 



3638 



ACC TGC TAC CGC ATC GTG GAG CAC AGC TC 
3 5 Thr Cys Tyr Arg lie Val Glu His Ser 

1150 11^ 



TTT GAG AGT TTC ATC ATC 
Phe Glu Ser Phe lie lie 
1160 



3686 



40 



TTC ATG ATC CTG CTC AGC AGT GGA GCG CTG 
Phe Met lie Leu Leu Ser Ser Gly Ala Leu 
1165 1170 



JAG GAT AAC TAC 
La Phe Glu^s^sp Asn Tyr 

15 



3734 



45 



CTG GAA GAG AAA CCC CGA GTG AAG TCC G 1 
Leu Glu Glu Lys Pro Arg Val Lys Ser 
1180 1185 



CTQ GAG TAC 
il Leu\Glu Tyr] 
119* 



GTG TTC ACC TTC ATC TTC GTC TTT GAG itfTG CTG 
Val Phe Thr Phe lie Phe Val Phe Glu Mtet Leu Le 
1195 1200 \ 12* 



[ACT GAC CGA 
Thr Asp Arg 



5G GTA GCC 
TrVVal Ala 



3782 



3830 



50 TAT GGC TTC AAA AAG TAT TTC ACC AAT GCC TGe^TGC VTGG CTG GAC TTC 
Tyr Gly Phe Lys Lys Tyr Phe Thr Asn Ala Trp Cys Vrp Leu Asp Phe 
1210 1215 1220 \ 1225 



3878 



CTC ATT GTG AAC ATC TCC CTG ACA AGC CTC ATA GCG 
55 Leu lie Val Asn lie Ser Leu Thr Ser Leu lie Ala 

1230 1235 



ATC CTT GAG 
Ly^ lie Leu Glu 
1240 



3926 



60 



TAT TCC GAC GTG GCG TCC ATC AAA GCC CTT CGG ACT CTC CGT GCC CTC 
Tyr Ser Asp Val Ala Ser lie Lys Ala Leu Arg Thr Leu Axg Ala Leu 
1245 1250 1X55 



3974 



CGA CCG CTG CGG GCT CTG TCT CGA TTC GAA GGC ATG AGG GTA GTG GTG 
Arg Pro Leu Arg Ala Leu Ser Arg Phe Glu Gly Met Arg Val\Val Val 
1260 1265 1270 



4022 
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GAT GCC CTC &TG GGC GCC ATC CCC TCC ATC ATG AAC GTC CTC CTC GTC 
Asp Ala Leu Val Gly Ala lie Pro Ser lie Met Asn Val Leu Leu Val 
1275 \ 1280 1285 



4070 



TGC CTC ATC TTC ^BGG CTC ATC TTC AGC ATC ATG GGC GTG AAC CTC TTC 
Cys Leu lie Phe Tfa> Leu lie Phe Ser lie Met Gly Val Asn Leu Phe 
1290 \ 1295 1300 1305 



4118 



10 GCC GGG AAA TTT TCG ^AG TGC GTC GAC ACC AGA AAT AAC CCA TTT TCC 
Ala Gly Lys Phe Ser LVs Cys Val Asp Thr Arg Asn Asn Pro Phe Ser 
1310 \ 1315 1320 



4166 



AAC GTG AAT TCG ACG ATG >GTG AAT AAC AAG TCC GAG TGT CAC AAT CAA 
15 Asn Val Asn Ser Thr Met Val Asn Asn Lys Ser Glu Cys His Asn Gin 
1325 \ 1330 1335 



4214 



20 



AAC AGC ACC GGC CAC TTC TTC\ TGG GTC AAC GTC AAA GTC AAC TTC GAC 
Asn Ser Thr Gly His Phe Phe Vrp Val Asn Val Lys Val Asn Phe Asp 
1340 1345 1350 



4262 



25 



AAC GTC GCT ATG GGC TAC CTC G<3A. CTT CTT CAG GTG GCA ACC TTC AAA 4310 

Asn Val Ala Met Gly Tyr Leu Ala Leu Leu Gin Val Ala Thr Phe Lys 
1355 1360 \ 1365 

GGC TGG ATG GAC ATA ATG TAT GCA GCT GTT GAT TCC GGA GAG ATC AAC 43 5 8 

Gly Trp Met Asp lie Met Tyr Ala Val Asp Ser Gly Glu lie Asn 

1370 1375 \ 1380 1385 



3 0 AGT CAG CCT AAC TGG GAG AAC AAC TT& TAC ATG TAC CTG TAC TTC GTC 
Ser Gin Pro Asn Trp Glu Asn Asn LeuYryr Met Tyr Leu Tyr Phe Val 
1390 U395 1400 



4406 



GTT TTC ATC ATT TTC GGT GGC TTC TTC ASG CTG AAT CTC TTT GTT GGG 
35 Val Phe lie lie Phe Gly Gly Phe Phe ThV Leu Asn Leu Phe Val Gly 



1405 



1410 



1415 



4454 



40 



GTC ATA ATC GAC AAC TTC AAC CAA CAG AAA 
Val lie lie Asp Asn Phe Asn Gin Gin Lys y 
1420 1425 



AAG CTA^GA GGC CAG 
^s Lys Leu Gly Gly Gin 
1430 



4502 



45 



GAC ATC TTC ATG ACA GAA GAG CAG AAG 
Asp lie Phe Met Thr Glu Glu Gin Lys L^ 
1435 1440 



AAG CTG GGC TCC AAG AAA CCC CAG AAG CCC ATC CC 
Lys Leu Gly Ser Lys Lys Pro Gin Lys Pro lie Pr^ 
1450 1455 \ 1460 



G TAC\ TAC 



L445 



p GCC ATG AAG 
In Ala Met Lys 



CCC CTG AAT 
Pro Leu Asn 
1465 



4550 



4598 



5 0 AAG TAC CAA GGC TTC GTG TTT GAC ATC GTG 

Lys Tyr Gin Gly Phe Val Phe Asp lie Val Thr Arg 
1470 1475 



GG VAA GCC TTT GAC 
n Ala Phe Asp 
1480 



4646 



ATC ATC ATC ATG GTT CTC ATC TGC CTC AAC ATG ATC ACQ ATG ATG GTG 
55 lie lie lie Met Val Leu lie Cys Leu Asn Met lie Thr\Met Met Val 
1485 1490 \l495 



4694 



60 



GAG ACC GAC GAG CAG GGC GAG GAG AAG ACG AAG GTT CTG GGC AGA ATC 
Glu Thr Asp Glu Gin Gly Glu Glu Lys Thr Lys Val Leu G%- Arg lie 
1500 1505 1510 



4742 



AAC CAG TTC TTT GTG GCC GTC TTC ACG GGC GAG TGT GTG ATG >AAG ATG 
Asn Gin Phe Phe Val Ala Val Phe Thr Gly Glu Cys Val Met Dys Met 
1515 1520 1525 



4790 



70086 -57- 



TTC GCC CTG CGA C^G TAC TAC TTC ACC AAC GGC TGG AAC GTG TTC GAC 
Phe Ala Leu Arg Glia Tyr Tyr Phe Thr Asn Gly Trp Asn Val Phe Asp 
1530 \l535 1540 1545 



4838 



TTC ATA GTG GTG ATC GTG TCC ATT GGG AGT CTG CTG TTT TCT GCA ATC 
Phe lie Val Val lie lWu Ser lie Gly Ser Leu Leu Phe Ser Ala lie 
1550 \ 1555 1560 



4886 



10 CTT AAG TCA CTG GAA AACYTAC TTC TCC CCG ACG CTC TTC CGG GTC ATC 
Leu Lys Ser Leu Glu Asn Vyr Phe Ser Pro Thr Leu Phe Arg Val lie 
1565 \ 1570 1575 



4934 



CGT CTG GCC AGG ATC GGC CGC ATC CTC AGG CTG ATC CGA GCA GCC AAG 
15 Arg Leu Ala Arg lie Gly ArA He Leu Arg Leu He Arg Ala Ala Lys 
1580 \1585 1590 



4982 



20 



GGG ATT CGC ACG CTG CTC TTC 
Gly He Arg Thr Leu Leu Phe 
1595 1600 



iCC CTC ATG ATG TCC CTG CCC GCC CTC 
Leu Met Met Ser Leu Pro Ala Leu 
1605 



5030 



25 



TTC AAC ATC GGC CTC CTC CTC TT<i CTC GTC ATG TTC ATC TAC TCC ATC 507 8 

Phe Asn lie Gly Leu Leu Leu Phe\Leu Val Met Phe He Tyr Ser He 
1610 1615 \ 1620 1625 

TTC GGC ATG GCC AGC TTC GCT AAC <3CTC GTG GAC GAG GCC GGC ATC GAC 512 6 

Phe Gly Met Ala Ser Phe Ala Asn vkl Val Asp Glu Ala Gly He Asp 

1630 \ 1635 1640 



3 0 GAC ATG TTC AAC TTC AAG ACC TTT GGC\ AAC AGC ATG CTG TGC CTG TTC 
Asp Met Phe Asn Phe Lys Thr Phe GlyUsn Ser Met Leu Cys Leu Phe 
1645 1650\ 1655 



5174 



CAG ATC ACC ACC TCG GCC GGC TGG GAC GO 
3 5 Gin He Thr Thr Ser Ala Gly Trp Asp 
1660 1665 



CTC CTC AGC CCC ATC CTC 
Leu Leu Ser Pro He Leu 
1670 



5222 



40 



AAC ACG GGG CCT CCC TAC TGC GAC CCC AAC \ CTG CCC AAC AGC AAC GGC 
Asn Thr Gly Pro Pro Tyr Cys Asp Pro Asn Vj eu Pro Asn Ser Asn Gly 
1675 1680 \ 1685 



5270 



45 



50 



TCC CGG GGG AAC TGC GGG AGC CCG GCG GTG &&C ATC ATC 
Ser Arg Gly Asn Cys Gly Ser Pro Ala Val/GlV He 
1690 1695 / 17Q0 



C TTC ACC 
le Phe Phe Thr 
1705 



ACC TAC ATC ATC ATC TCC TTC CTC ATC 
Thr Tyr He He He Ser Phe Leu He 
1710 

GTG ATT CTG GAG AAC TTC AAC GTA GCC 
Val He Leu Glu Asn Phe Asn Val Ala 
1725 1730 



TG GTC \ AAC /ATG TAC ATC GCA 
/al Val Vsn/ Met Tyr He Ala 
L715 \ / \ 1720 



,CC GAG 
lr Glu> 



AGC X 



:g gz 



ccc 

Ser Thr Glu Pro 
1735 



5318 



5366 



5414 



CTG AGC GAG GAC GAC TTC GAC ATG TTC TAT GAG ACC YTGG GAG AAG TTC 
55 Leu Ser Glu Asp Asp Phe Asp Met Phe Tyr Glu Thr Trp Glu Lys Phe 
1740 1745 1\750 



5462 



60 



GAC CCG GAG GCC ACC CAG TTC ATT GCC TTT TCT GCC Clt TCA GAC TTC 
Asp Pro Glu Ala Thr Gin Phe He Ala Phe Ser Ala Lei\ Ser Asp Phe 
1755 1760 1765 



5510 



GCG GAC ACG CTC TCC GGC CCT CTT AGA ATC CCC AAA CCC X AAC CAG AAT 
Ala Asp Thr Leu Ser Gly Pro Leu Arg He Pro Lys Pro Asn Gin Asn 
1770 1775 1780 1785 



5558 
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25 



30 
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40 



45 



50 



55 



60 



ATA TTA ATC CAG A>TG GAC CTG CCG TTG GTC CCC GGG GAT AAG ATC CAC 

lie Leu lie Gin Met Asp Leu Pro Leu Val Pro Gly Asp Lys lie His 
179^) 1795 1800 

TGT CTG GAC ATC CTT VtT GCC TTC ACA AAG AAC GTC TTG GGA GAA TCC 

Cys Leu Asp lie Leu She Ala Phe Thr Lys Asn Val Leu Gly Glu Ser 
1805 \ 1810 1815 

GGG GAG TTG GAC TCC CTffi AAG ACC AAT ATG GAA GAG AAG TTT ATG GCG 

Gly Glu Leu Asp Ser LeuV Lys Thr Asn Met Glu Glu Lys Phe Met Ala 
1820 \ 1825 1830 

ACC AAT CTC TCC AAA GCA ISCC TAT GAA CCA ATA GCC ACC ACC CTC CGG 

Thr Asn Leu Ser Lys Ala s\r Tyr Glu Pro lie Ala Thr Thr Leu Arg 
1835 18^0 1845 

TGG AAG CAG GAA GAC CTC TCa\gCC ACA GTC ATT CAA AAG GCC TAC CGG 

Trp Lys Gin Glu Asp Leu Ser Via Thr Val lie Gin Lys Ala Tyr Arg 

1850 1855 \ 1860 1865 

AGC TAC ATG CTG CAC CGC TCC TT$G ACA CTC TCC AAC ACC CTG CAT GTG 

Ser Tyr Met Leu His Arg Ser Lek Thr Leu Ser Asn Thr Leu His Val 
1870 \ 1875 1880 

CCC AGG GCT GAG GAG GAT GGC GTG VcA CTT CCC GGG GAA GGC TAC ATT 

Pro Arg Ala Glu Glu Asp Gly Val Ser Leu Pro Gly Glu Gly Tyr lie 
1885 V890 1895 

ACA TTC ATG GCA AAC AGT GGA CTC CCG GAC AAA TCA GAA ACT GCC TCT 

Thr Phe Met Ala Asn Ser Gly Leu PrA Asp Lys Ser Glu Thr Ala Ser 
1900 1905 \ 1910 

GCT ACG TCT TTC CCG CCA TCC TAT GAC AGT GTC ACC AGG GGC CTG AGT 

Ala Thr Ser Phe Pro Pro Ser Tyr Asp Sier Val Thr Arg Gly Leu Ser 
1915 1920 \ 1925 



GAC CGG GCC AAC ATT AAC CCA TCT AGC TCI 
Asp Arg Ala Asn lie Asn Pro Ser Ser Se^ 
1930 1935 



^Met Gin A: 



GTC GCT GCT AAG GAA GGA AAC AGC CCT 
Val Ala Ala Lys Glu Gly Asn Ser Pro (fly Pr\o 
1950 1955 



GA 



L940 



T 



^T GAA GAT GAG 
Glu Asp Glu 
1945 



iG TGAAGGCACT 



CAGGCATGCA CAGGGCAGGT TCCAATGTCT TTCT^TGCJi6 \TACTAACTt!C TTCCCTCTGG 

AGGTGGC AC C AACCTCCAGC CTCCACCAAT GCATGTCACT GGTCATGGTG TCAGAACTGA 

ATGGGGACAT CCTTGAGAAA GCCCCCACCC CAATAGGAAT C^AAAGCCAA GGATACTCCT 

CCATTCTGAC GTCCCTTCCG AG TTC C CAG A AGATGTCATT GCTCCCTTCT GTTTGTGACC 

AG AG AC GTG A TTCACCAACT TCTCGGAGCC AGAGACACAT AGC^AGACT TTTCTGCTGG 

TGTCGGGCAG TCTTAGAGAA GTCACGTAGG GGTTGGTACT GAGAA'tTAGG GTTTGCATGA 

CTGCATGCTC ACAGCTGCCG GACAATACCT GTGAGTCGGC CATTAAiWrT AATATTTTTA 

AAGTTAAAAA AAAAAAAAAA 



5606 

5654 

5702 

5750 

5798 

5846 

5894 

5942 

5990 

6038 

6084 

6144 
6204 
6264 
6324 
6384 
6444 
6504 
6524 
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• 



-59- 



(2) INFORMATION FOR SEQ ID NO : 2 



(i) SEQUENCE CHARACTERISTICS: 

V (A) LENGTH: 1957 amino acids 
i) TYPE: amino acid 
)) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

Met Glu Leu Pro Phe\ Ala Ser Val Gly Thr Thr Asn 
1 5\ 10 



Phe Arg Arg Phe 
15 



Thr Pro Glu Ser Leu Ala Glu lie Glu Lys Gin lie 
20 \ 25 



Ala Ala His Arg 
30 



Ala Ala Lys Lys Ala ArV Thr Lys His Arg Gly Gin 
35 \ 40 



Glu Asp Lys Gly 
45 



Glu Lys Pro Arg Pro Gin keu Asp Leu Lys Asp Cys Asn Gin Leu Pro 
50 \5 60 



Lys Phe Tyr Gly Glu Leu Pri Ala Glu Leu Val Gly 
65 70 \ 75 



Glu Pro Leu Glu 
80 



Asp Leu Asp Pro Phe Tyr Ser Thr His Arg Thr Phe 
85 \ 90 



Met Val Leu Asn 
95 



Lys Ser Arg Thr lie Ser Arg Prfe Ser Ala Thr Trp 
100 \ 105 



Ala Leu Trp Leu 
110 



Phe Ser Pro Phe Asn Leu lie Arg\Arg Thr Ala lie 
115 120 



Lys Val Ser Val 
125 



His Ser Trp Phe Ser lie Phe lie 'thr lie Thr lie Leu Val Asn Cys 
130 135 \ 140 



Val Cys Met Thr Arg Thr Asp Leu Pro Glu Lys Val 



145 



150 



Thr Val lie Tyr Thr Phe Glu Ala 
165 



155 



He Lys ZU 
{10 



Glu Tyr Val Phe 
160 

Leu Ala Arg Gly 
175 



Phe Cys Leu Asn Glu Phe Thr 
180 



185 



Trp Asn Trp Leu 
190 



Asp Phe Ser Val lie Thr Leu | 
195 



Ala Tyr VaiyGly\Ala 
200 



Ala lie Asp Leu 
205 



Arg Gly lie Ser Gly Leu Arg 
210 215 



rhr Phe yArg ^al LeuTtrtfAla Leu Lys 
220 



Thr Val Ser Val lie Pro Gly Leu Lys Val Val 
225 230 23! 



Gly Ala Leu lie 
240 



His Ser Val Arg Lys Leu Ala Asp Val Thr Ile\Leu 
245 250 



Thr Val Phe Cys 
255 



Leu Ser Val Phe Ala Leu Val Gly Leu Gin Leu Pf^e 
260 265 



Lys Gly Asn Leu 
270 



Lys Asn Lys Cys lie Arg Asn Gly Thr Asp Pro His Lys Ala Asp Asn 
275 280 285 
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Leu Ser 
290 



?eii Glu Met Ala 



Glu Tyr Val 
295 



Ser lie Lys 
300 



Pro Gly Thr Thr 



10 



Asp Pro 
305 

Gly Tyr Val Cys\ 



Cys Gly 
310 

Leu Lys 
325 



Asn Gly Ser 
Thr Pro Asp 



Ser Phe 



Asp Ser 
340 



Trp Ala Phe 
345 



Asp Ala Gly 
315 

Asn Pro Asp 
330 

Leu Ser Leu 



His Cys Pro Gly 
320 

Phe Asn Tyr Thr 
335 

Phe Arg Leu Met 
350 



15 



Thr Gin 



Asp Ser 
355 



Trp\Glu 



Arg Leu Tyr 
360 



Gin Gin Thr 



Leu Arg Ala Ser 
365 



Gly Lys 
370 



Met Tyr Met Vkl 



Phe Phe Val 
375 



Leu Val lie 
380 



Phe Leu Gly Ser 



2 0 Phe Tyr Leu Val Asn LeuXlle Leu Ala Val Val Thr 
385 390 \ 395 



Met Ala Tyr Glu 
400 



25 



Glu Gin Ser Gin 



Ala Thr 
405 



\le Ala Glu 



Phe Gin 



Glu Ala 
420 



Leu Glu Va5 



Leu Gin 
425 



lie Glu Ala 
410 

Lys Glu Gin 



Lys Glu Lys Lys 
415 

Glu Val Leu Ala 
430 



30 



Ala Leu 



Gly lie 
435 



Asp Thr 



Thr V3er Leu 
0 



Gin Ser His 



Ser Gly Ser Pro 
445 



35 



40 



45 



50 



55 



Leu Ala 
450 

Val Ser 
465 

Tyr Asn 
Arg Ala 
lie Ser 



Asp Gin 
530 



Ser Lys Asn Ala 
Glu Gly 
Gin Arg 



Ser Thr 
470 



Asn G\u Arg 
455 

Asp Asp\Asn 



Arg Pro Arg 
460 

Arg Ser Pro 
475 



Arg Met 
485 



Ser Phe Deu Gly Leu Ser 



490 



Ser His 
500 



Gly Ser 
Asp Gly 
Glu Ser Arg Arg 



Phe Pro 
515 



Gin Thr 
545 



Gly Pro 
Gly Arg Arg His 



Leu Thr 



Ala Gly 
580 



Leu Pro 
550 

Gly Glu 
565 

Ala Pro 



Val Phe His 
50E 

lie Thr p£ 
520 

Gly Ser 
535 



Arg SerlPro 
Glu Gly Gin 



Glu Gly Pro 
585 



le Arg Ala] 



o \Asp Asp/Glv 



Pro Gin 
\555 

Leu G^Ly Val 
570 

Ala LeA His 



Val Lys Ser Arg 



Gin Ser Asp Pro 
480 

Ser Gly Arg Arg 
495 

vPro Ser Gin Asp 
510 

Val Phe His Gly 
525 



Arg Gly Ala Gly 



Jer Pro Asn Pro 
560 



575 



Thr Thr Gly Gin 
590 




60 



Lys Ser 



Phe Leu 
595 



Ser Ala 



Gly Tyr Leu 
600 



Asn Glu Pro 



Phe Arg Ala Gin 
605 



Arg Ala 
610 



Met Ser Val Val 



Ser lie Met 
615 



Thr Ser VavL lie Glu Glu Leu 
62( 
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Glu Glu 
625 



Ser \ys Leu Lys 
630 



Cys Pro Pro Cys 



Leu lie Ser 
635 



Phe Ala Gin 
640 



Lys Tyr Leu Ile\Trp Glu 
i45 

Ala Leu Phe Glu L$u Val 
660 



Cys Cys Pro Lys 
650 

Thr Asp Pro Phe 
665 



Trp Arg Lys 



Ala Glu Leu 



Phe Lys Met 
655 

Thr lie Thr 
670 



Leu Cys 



Met Thr 
690 



lie Val ValVsn 
675 

Asp Ala Phe As^ 



Thr Val Phe Met 
680 

Ala Met Leu Gin 
.695 



Ala Met Glu 
685 

Ala Gly Asn 
700 



His Tyr Pro 
lie Val Phe 



Thr Val 
705 



Phe Phe Thr Met 
710 



G\u Met Ala Phe 



Lys lie lie 
715 



Ala Phe Asp 
720 



Pro Tyr Tyr Tyr Phe Gin 
725 

Val Thr Val Ser Leu Leu 
740 



Lys \Liys Trp Asn 
730 

Glu L4u Ser Ala 
745 



lie Phe Asp 
Ser Lys Lys 



Cys Val lie 
735 

Gly Ser Leu 
750 



Ser Val 



Leu Arg Thr Leu 
755 



Arg Leu \Leu Arg 
760 



Val Phe Lys 
765 



Leu Ala Lys 



Ser Trp 
770 



Pro Thr Leu Asn 



Thr Leu l\e Lys 
775 



lie lie Gly 
780 



Asn Ser Val 



Gly Ala 
785 



Leu Gly Asn Leu 
790 



Thr Phe Ile\ Leu 



Ala lie lie 
795 



Val Phe lie 
800 



Phe Ala Leu Val Gly Lys 
805 



Lys Asp 
Cys Asp 



Glu Trp 
850 



Gly Val Ser Val 
820 

Phe Phe His Ser 
835 

lie Glu Asn Met 



Gin Leu Leu Ser 
S\ 

Trp Asn Gly G] 
825 

Phe Leu Vs 
840 

Trp Val Cfys Met 
855 



Glu Asp Tyr 
Lys Leu Arg 



lie 
845 



86 



1 Ser 
0 



Gly Cys Arg 
815 

Trp His Met 
830 

Leu Cys Gly 
Gin Lys Ser 



lie Cys Leu lie Leu Phe Leu Thr VaSl^ MeJ 
865 870 




jeuN^ly tor Leu Val 
875 \ 880 



Val Leu Asn Leu Phe lie Ala Leu Leu Leu Asn Sear Phe Ser Ala Asp 
885 890 \ 895 

Asn Leu Thr Ala Pro Glu Asp Asp Gly Glu Val AsnVAsn Leu Gin Leu 
900 905 \ 910 

Ala Leu Ala Arg lie Gin Val Leu Gly His Arg Ala S^r Arg Ala Ser 
915 920 9: 

Ala Ser Tyr lie Ser Ser His Cys Arg Phe His Trp Pro\ Lys Val Glu 
930 935 940 



Thr Gin Leu Gly Met Lys Pro Pro Leu Thr Ser Ser Glu AJ>a Lys Asn 
945 950 955 960 
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Phe GlV Asn Ser Met Leu Cys Leu Phe Gin lie Thr Thr Ser Ala Gly 
165\ 1655 1660 

Trp Asp GW Leu Leu Ser Pro lie Leu Asn Thr Gly Pro Pro Tyr Cys 
1665 \ 1670 1675 1680 

Asp Pro Asn \eu Pro Asn Ser Asn Gly Ser Arg Gly Asn Cys Gly Ser 
1685 1690 1695 

Pro Ala Val Gly\lle lie Phe Phe Thr Thr Tyr lie lie lie Ser Phe 
1700\ 1705 1710 

Leu lie Val Val Asn\Met Tyr lie Ala Val lie Leu Glu Asn Phe Asn 
1715 \ 1720 1725 

Val Ala Thr Glu Glu Sek Thr Glu Pro Leu Ser Glu Asp Asp Phe Asp 
1730 \1735 1740 

Met Phe Tyr Glu Thr Trp g\u Lys Phe Asp Pro Glu Ala Thr Gin Phe 
1745 1750 \ 1755 1760 



lie Ala Phe Ser Ala Leu Ser Alfep Phe Ala Asp Thr 
1765 \ 1770 



Leu Ser Gly Pro 
1775 



Leu Arg lie Pro Lys Pro Asn Gin VVsn lie Leu lie 
1780 \lSS 



Gin Met Asp Leu 
1790 



Pro Leu Val Pro Gly Asp Lys lie Hii^ Cys Leu Asp 
1795 1800 



lie Leu Phe Ala 
1805 



Phe Thr Lys Asn Val Leu Gly Glu Ser 
1810 1815 



^ly yGlu Leu^sp Ser Leu Lys 
1820 



Thr Asn Met Glu Glu Lys Phe Met Ala /*hA Asn Leu 
1825 1830 / \1835 



Ser Lys Ala Ser 
1840 



Tyr Glu Pro lie Ala Thr Thr Leu 
1845 



1850 



[Glu Asp Leu Ser 
1855 



Ala Thr Val lie Gin Lys Ala Tyr A: 
1860 1 



rg Ser '5yr\ Met Lsu His Ser 



Leu Thr Leu Ser Asn Thr Leu His Val Pro Arg ^La 
1875 1880 



Glu Glu Asp Gly 
1885 



Val Ser Leu Pro Gly Glu Gly Tyr lie Thr Phe Met 
1890 1895 190C 



Ala Asn Ser Gly 



Leu Pro Asp Lys Ser Glu Thr Ala Ser Ala Thr Ser 
1905 1910 1915 



le Pro Pro Ser 
1920 



Tyr Asp Ser Val Thr Arg Gly Leu Ser Asp Arg Ala 
1925 1930 



Asi\ He Asn Pro 
1935 



Ser Ser Ser Met Gin Asn Glu Asp Glu Val Ala Ala 
1940 1945 



Lys (flu Gly Asn 
50 



Ser Pro Gly Pro Gin 
1955 
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(2) INFORMATION FOR SEQ ID NO : 3 : 

( i ) \SEQUENCE CHARACTERISTICS: 

^(A) LENGTH: 2573 base pairs 

i) TYPE: nucleic acid 
(fc) STRANDEDNESS : single 
(iK TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



(ix) FEATURE \ 

(A) NAM^/KEY: CDS 
<B) LOCATION: 561.. 2126 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 

C TGGG AG AG A AAGCGTCTCG OCTAGCGACT CCCAGAGCTT TAAGCCGGGA AGGGACAAGC 

GTCAGGACAT CTCAGAATCC CGAACCTTCT AGGGAGGGAG GTTCTTACCT CCATGCTTCC 

CGTAGGAACC TAATCCCAAT TATTTAGCTG TATTTATAAT ACAAAATATG AATGTTAAAT 

GTACAAAATG CTTTCCCAGC ATGCCTGCAT CTCCTCCTAG AGTCCTGTTC CCAAGCCCTC 

TCTACTCTCA GTACTGTAGA AAAGAAATAA GCTTTACGTG AGAAACCCAG GCACTGGATC 

TTATCCAGGT GCTCACCTCA GAGTCTTTAG TGGGTGTAGC GCTGTGGTAG AGCATTTGGT 

TATAGATACA AACCCAGGGC AGGGAGACTG CAGTGGCCAT TCTCTCCCAG GCCAGACGTG 

CCCTGATCCT TCCCACAGAG ATGAGAAGGC VrGGAACCAGA ACACTCAGGT TTTGGCTTCT 

CTTGGGGGAG GAGAGGTAAT CTTGTTACTT T^ATAACATC AGTGTGTCCC TCTCCTCTAC 

TAGGAGGCCA GGACATCTTC ATG ACA GAA GAG CAG AAG AAG TAC TAC AAT 

Met Thr Glu Gl\i Gin Lys Lys Tyr Tyr Asn 

5 10 



GCC ATG AAG AAG CTG GGC TCC AAG AAA CC 
Ala Met Lys Lys Leu Gly Ser Lys Lys 
15 



AAG 1SCC ATC CCA CGG 
Prb lie Pro Arg 
25 



rTT 



CCC CTG AAT AAG TAC CAA GGC TTC GTG 
Pro Leu Asn Lys Tyr Gin Gly Phe Val /Phe A^p I) 

30 35 1 



GTG ACC AGG CAA 
Val Thr Arg Gin 
40 



GCC TTT GAC ATC ATC ATC ATG GTT CTC 
Ala Phe Asp lie lie lie Met Val Leu 
45 50 



iCTC\AACATG ATC ACC 
*t:ys Vjeu Asn Met lie Thr 
55 



ATG ATG GTG GAG ACC GAC GAG CAG GGC GAG GAG AAG ACG AAG GTT CTG 

Met Met Val Glu Thr Asp Glu Gin Gly Glu Glu L>y\ Thr Lys Val Leu 

60 65 7C 

GGC AGA ATC AAC CAG TTC TTT GTG GCC GTC TTC ACG QGC GAG TGT GTG 

Gly Arg lie Asn Gin Phe Phe Val Ala Val Phe Thr Gly Glu Cys Val 

75 80 85 \ 90 

ATG AAG ATG TTC GCC CTG CGA CAG TAC TAC TTC ACC AAC\GGC TGG AAC 

Met Lys Met Phe Ala Leu Arg Gin Tyr Tyr Phe Thr Asn yly Trp Asn 

95 100 \ 105 



60 
120 
180 
240 
300 
360 
420 
480 
540 
590 

638 

686 

734 

782 

830 

878 
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GTG 
Val 



TCT 
Ser 



CGG 
Arg 



GCA 
Ala 
155 

CCC 
Pro 



TAC 
Tyr 



GGC 
Gly 



TGC 
Cys 



CCC 
Pro 
235 

AGC 
Ser 



TTC 
Phe 



TAC 
Tyr 



ACG 
Thr 



GAG 
Glu 
315 

TCA 
Ser 



AAC 
Asn 



GGG 
Gly 



AGT CTG CTG TTT 
Ser Leu Leu Phe 
120 

CCG ACG CTC TTC 
Pro Thr Leu Phe 
135 

AGG CTG ATC CGA 
Arg Leu lie Arg 



CTG 
Leu 
170 

ATC 
lie 



TCC ATC 
Ser lie 



ATC GAC 
lie Asp 
205 

CTG TTC 
Leu Phe 
220 




GCC 
Ala 



ATG CTG 
Met Leu 



CTC AGC 
Leu Ser 



ATC CTC 
He Leu 



AAC GGC 
Asn Gly 



TTC ACC 
Phe Thr 



ATC 
He 



GAG 
Glu 
300 

AAG 
Lys 



GCA 
Ala 
285 

CCC 
Pro 



TTC 
Phe 



GAC TTC 
Asp Phe 



CAG AAT 
Gin Asn 



TCC CGG GGG 
Ser Arg Gly 
255 

ACC TAC ATC 
Thr Tyr He 
270 

GTG ATT CTG 
Val He Leu 



CTG AGC GAG 
Leu Ser Glu 



GAC CCG GAG 
Asp Pro Glu 
320 

GCG GAC ACG 
Ala Asp Thr 
335 

ATA TTA ATC 
He Leu He 
350 



AAC CTG CCC AAC 
Asn Leu Pro Asn 
250 

GTG GGC ATC ATC 
Val Gly He He 
265 



C ATG 
n Met 



AG GAG AGC 
u Glu Ser 



AG ACC TGG 
hr Trp 



GCC 
Ala 



CTC 
Leu 



CAG 
Gin 



ACC CAG TTC ATT GCC TTTy TCT GCC CTC 

Thr Gin Phe He Ala Phe\Ser Ala Leu 

325 \ 330 

TCC GGC CCT CTT AGA ATC CffC AAA CCC 

Ser Gly Pro Leu Arg He PrV) Lys Pro 

340 \ 345 

ATG GAC CTG CCG TTG GTC CCC\GGG GAT 

Met Asp Leu Pro Leu Val Pro \Jly Asp 
355 360 



926 



974 



1022 



1070 



1118 



1166 



1214 



1262 



1310 



1358 



1406 



1454 



1502 



1550 



1598 



1646 
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AAGNATC CAC TGT CTG GAC ATC CTT TTT GCC TTC 
Lys JSJe His Cys Leu Asp lie Leu Phe Ala Phe 
365 370 

GGA GAAVcC GGG GAG TTG GAC TCC CTG AAG ACC 
Gly Glu Ster Gly Glu Leu Asp Ser Leu Lys Thr 
380 \ 385 

TTT ATG GCgVcC AAT CTC TCC AAA GCA TCC TAT 
Phe Met Ala Thr Asn Leu Ser Lys Ala Ser Tyr 
395 \ 400 405 

ACC CTC CGG TGgVaG CAG GAA GAC CTC TCA GCC 
Thr Leu Arg Trp Dys Gin Glu Asp Leu Ser Ala 
4P5 420 

GCC TAC CGG AGC TAC VfG CTG CAC CGC TCC TTG 
Ala Tyr Arg Ser Tyr Mot Leu His Arg Ser Leu 
430 \ 435 

CTG CAT GTG CCC AGG GCT &AG GAG GAT GGC GTG 
Leu His Val Pro Arg Ala GJ^u Glu Asp Gly Val 
445 \ 450 

GGC TAC ATT ACA TTC ATG GCA AAC AGT GGA CTC 
Gly Tyr lie Thr Phe Met Ala Aan Ser Gly Leu 
460 465 

ACT GCC TCT GCT ACG TCT TTC CCG $CA TCC TAT 
Thr Ala Ser Ala Thr Ser Phe Pro Prso Ser Tyr 
475 480 \ 485 

GGC CTG AGT GAC CGG GCC AAC ATT AAC CCA TCT 
Gly Leu Ser Asp Arg Ala Asn lie Asn PrNo Ser 
495 500^ 

GAA GAT GAG GTC GCT GCT AAG GAA GGA AAC A^fC 
Glu Asp Glu Val Ala Ala Lys Glu Gly Asn /Se\ 
510 515 

CAGGCATGCA CAGGGCAGGT TCCAATGTCT TTCTCfrGCTG 

AGGTGGCACC AACCTCCAGC CTCCACCAAT GCATOTCACT 

ATGGGGACAT CCTTGAGAAA GCCCCCACCC CAATAGQAAT 

CCATTCTGAC GTCCCTTCCG AGTTCCCAGA AGATGTCATT 

AGAGACGTGA TTC ACC AAC T TCTCGGAGCC AGAGACACAT 

TGTCGGGCAG TC TT AG AG AA GTCACGTAGG GGTTGGTACT 

CTGCATGCTC ACAGCTGCCG GACAATACCT GTGAGTCGGC 

AAGTTAAAAA AAAAAAAAAA 



ACA AAG AAC GTC TTG 
Thr Lys Asn Val Leu 
375 

AAT ATG GAA GAG AAG 
Asn Met Glu Glu Lys 
390 

GAA CCA ATA GCC ACC 
Glu Pro lie Ala Thr 
410 

ACA GTC ATT CAA AAG 
Thr Val lie Gin Lys 
425 

ACA CTC TCC AAC ACC 
Thr Leu Ser Asn Thr 
440 

TCA CTT CCC GGG GAA 
Ser Leu Pro Gly Glu 
455 

CCG GAC AAA TCA GAA 
Pro Asp Lys Ser Glu 
470 

GAC AGT GTC ACC AGG 
Asp Ser Val Thr Arg 
490 

AGC TCA ATG CAA AAT 
Ser Ser Met Gin Asn 
505 

CCT GGA CCT CAG TGAAGGCACT 
Pro Gly Pro Gin 
%20 

.CTAXcjTCC TTCCCTCTGG 
ggWatgcWg TCACJA^CTGA 
X3CCAA GGATACTCCT 
GCTCCCTTCT GTTTGTGACC 
AGCAAAGACT TTTCTGCTGG 
GAGAATTACSG GTTTGCATGA 
C ATTAAAATTA AATATTTTTA 



1694 

1742 

1790 

1838 

1886 

1934 

1982 

2030 

2078 

2133 

2193 
2253 
2313 
2373 
2433 
2493 
2553 
2573 



• # 

70086 -68- 



(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) Sequence characteristics: 

(A) LENGTH : 521 amino acids 
i) TYPE: amino acid 
)) TOPOLOGY: linear 



10 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 



Met Thr Glu Glu Gin lys Lys Tyr Tyr Asn Ala Met Lys Lys Leu Gly 

1 5 \ 10 15 

15 Ser Lys Lys Pro Gin Lys\ Pro lie Pro Arg Pro Leu Asn Lys Tyr Gin 

20 \ 25 30 



20 



Gly Phe Val Phe Asp lie VaNl Thr Arg Gin Ala Phe Asp lie lie lie 
35 \ 40 45 

Met Val Leu lie Cys Leu Asn Met lie Thr Met Met Val Glu Thr Asp 
50 55 \ 60 



25 



Glu Gin Gly Glu Glu Lys Thr LyA Val Leu Gly Arg lie Asn Gin Phe 
65 70 \ 75 80 



Phe Val Ala Val Phe Thr Gly Glu Qys Val Met Lys Met Phe Ala Leu 
85 \ 90 95 

30 Arg Gin Tyr Tyr Phe Thr Asn Gly Tr A Asn Val Phe Asp Phe lie Val 
100 105\ 110 



35 



Val lie Leu Ser lie Gly Ser Leu Leu Phe Ser Ala lie Leu Lys Ser 

115 120 \ 125 

Leu Glu Asn Tyr Phe Ser Pro Thr Leu Phe\ Arg Val lie Arg Leu Ala 

130 135 \ 140 



40 



Arg lie Gly Arg lie Leu Arg Leu lie Arg J&a Ala Lys Gly lie Arg 
145 150 1S5 160 



Thr Leu Leu Phe Ala Leu Met Met Ser Leu 
165 170 



le Asn lie 
175 



45 Gly Leu Leu Leu Phe Leu Val Met Phe lie 
180 185 



>r lie Phe Gly Met 
fl90 



50 



Ala Ser Phe Ala Asn Val Val Asp Glu Ala/ Gly Ile\Asp|Asp Met Phe 
195 200 



Asn Phe Lys Thr Phe Gly Asn Ser Met Leu 
210 215 



!05l 



Seu Phe GJ 



220 



55 



Thr Ser Ala Gly Trp Asp Gly Leu Leu Ser Pro lie LeuUsn Thr Gly 
225 230 235 \ 240 



Pro Pro Tyr Cys Asp Pro Asn Leu Pro Asn Ser Asn Gly Ser Arg Gly 
245 250 \ 255 

60 Asn Cys Gly Ser Pro Ala Val Gly lie lie Phe Phe Thr Tli\ Tyr lie 
260 265 27( 



lie lie Ser Phe Leu lie Val Val Asn Met Tyr lie Ala Val Vile Leu 
275 280 285 



• * 

70086 -69- 




(xi) 



SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 





70086 



-70- 



10 



TAGGTTGCTT ctgctaatgc taccccaggc ctttagacag agaacagatg gcagatggag 

TTTCTTATTG CCATGCGCAA ACGCTGAGCC CACCTCATGA TCCCGGACCC CATGGTTTTC 

AGTAGACAAC CTGGGCTAAG AAGAGATCTC CGACCTTATA GAGCAGCAAA GAGTGTAAAT 

TCTTCCCCA^ GAAGAATGAG AAG ATG GAG CTC CCC TTT GCG TCC GTG GGA 

Met Glu Leu Pro Phe Ala Ser Val Gly 
1 5 



60 
120 
180 
230 



15 



ACT ACC AAT\TTC AGA CGG TTC ACT CCA GAG TCA CTG GCA GAG ATC GAG 

Thr Thr Asn Vhe Arg Arg Phe Thr Pro Glu Ser Leu Ala Glu lie Glu 

10 \ 15 20 25 

AAG CAG ATT GcV GCT CAC CGG GCA GCC AAG AAG GCC AGA ACC AAG CAC 

Lys Gin lie Ala\ Ala His Arg Ala Ala Lys Lys Ala Arg Thr Lys His 
30 35 40 



278 



326 



2 0 AGA GGA CAG GAG 
Arg Gly Gin Glu 
45 



AAG GGC GAG AAG CCC AGG CCT CAG CTG GAC TTG 
Lys Gly Glu Lys Pro Arg Pro Gin Leu Asp Leu 
50 55 



374 



AAA GAC TGT AAC CAG CTG CCC AAG TTC TAT GGT GAG CTC CCA GCA GAA 
2 5 Lys Asp Cys Asn Gin Deu Pro Lys Phe Tyr Gly Glu Leu Pro Ala Glu 
60 \ 65 70 



422 



30 



CTG GTC GGG GAG CCC CTG^GAG GAC CTA GAC CCT TTC TAC AGC ACA CAC 
Leu Val Gly Glu Pro Leu\Glu Asp Leu Asp Pro Phe Tyr Ser Thr His 
75 \80 85 



470 



35 



CGG ACA TTC ATG GTG TTG 
Arg Thr Phe Met Val Leu 
90 95 



AAA AGC AGG ACC ATT TCC AGA TTC AGT 
Lys Ser Arg Thr lie Ser Arg Phe Ser 
100 105 



GCC ACT TGG GCC CTG TGG CTC TTC AGT CCC TTC AAC CTG ATC AGA AGA 
Ala Thr Trp Ala Leu Trp Leu Phe Ser Pro Phe Asn Leu lie Arg Arg 
110 \ 115 120 



518 



566 



40 



45 



50 



ACA GCC ATC AAA GTG TCT GTC CATVPCC TGG "r^ TCC ATA TTC ATC ACC 
Thr Ala lie Lys Val Ser Val Hls^Ser Trp Phe Ser lie Phe lie Thr 
125 / \30 135 



ATC ACT ATT TTG GTC AAC TG 1 
lie Thr lie Leu Val Asn Cy; 
140 



GAG AAA GTC GAG TAC GTC TTC ACT GTC 
Glu Lys Val Glu Tyr Val Ph 
155 16 



GTG TGC ATjfc ACC CGA ACT GAT CTT CCA 
Val Cyfe Me : Thr Arg Thr Asp Leu Pro 
145 \ / 150 



TAC ACC TTC GAG GCT CTG 
Thr Val/^le\Tyr Thr Phe Glu Ala Leu 
165 



614 



662 



710 



55 



ATT AAG ATA CTG GCA AGA GGG ^TT^rGT CTA 
lie Lys lie Leu Ala Arg Gly Phe Cys Leu^ 
170 175 



AAT GAG TTC ACT TAT CTT 
Asn Glu Phe Thr Tyr Leu 
.80 185 



CGA GAT CCG TGG AAC TGG CTG GAC TTC AGT GTC ATT ACC TTG GCG TAT 
Arg Asp Pro Trp Asn Trp Leu Asp Phe Ser Val lie Thr Leu Ala Tyr 
190 195 \ 200 



758 



806 



60 GTG GGT GCA GCG ATA GAC CTC CGA GGA ATC TCA GGC CTG CGG ACA TTC 
Val Gly Ala Ala lie Asp Leu Arg Gly lie Ser\ Gly Leu Arg Thr Phe 
205 210 \ 215 



854 



70086 



-71- 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



CGA GTT CTC 

Arg Val Leu 
• 220 

GTC ATC 

Val lie VaN] 
235 

ACT ATC CTC 

Thr lie Leu 
250 

CAG CTC TTT 

Gin Leu Phe 



GAT CCC CAC 
Asp Pro His 



AGA GCC 
Arg Ala 



GGA GCC 
Gly Ala 



CTG AAA 
Leu Lys 



CTG ATC 
Leu lie 
240 



ACT GTT TCT GTG 
Thr Val Ser Val 
225 

CAC TCA GTG AGG 
His Ser Val Arg 



ATC 
He 



AAG 
Lys 
245 



CCA GGA CTG AAG 
Pro Gly Leu Lys 
230 

CTG GCC GAC GTG 
Leu Ala Asp Val 



TTG 
Leu 



GTG 
Val 



AAC 
Asn 



TTC 
Phe 



GAT 
Asp 



AAC 
Asn 
330 

CTC 
Leu 



ATC AAG 
He Lys 
300 

GCT GGT 
Ala Gly 
315 

CCG GAT 
Pro Asp 



TCA CTG 
Ser Leu 



GGC CTG 
Gly Leu 
265 

GGA ACA 
Gly Thr 
280 

TAG ATC 
Tyr lie 



GGG TCT 
Gly Ser 



ACT CCT GAC 
Thr Pro Asp 



CAG CAG ACA 
Gin Gin Thr 



CTG GTT ATT 
Leu Val He 
380 

GTG GTC ACC 
Val Val Thr 
395 

ATC GAA GCC 
He Glu Ala 
410 

AAG GAA CAG 
Lys Glu Gin 



CAG TCC CAC 
Gin Ser His 



AGA CCC AGG 
Arg Pro Arg 
460 




GCG TGG GCA 
Ala Trp Ala 



CGC CTG 
Arg Leu 
360 



TTT TTC 
Phe Phe 
375 



ATG GCG 
Met Ala 



AAG GAA 
Lys Glu 



GAG GTG 
Glu Val 
430 

AGT GGA 
Ser Gly 
445 

GTG AAA 
Val Lys 



TTC 
Phe 
345 

TAC 
Tyr 



GTG 
Val 



GCC 
Ala 



GAA 
Glu 



AAA AAG 
Lys Lys 
415 

CTG GCA 
Leu Ala 



TCA CCC 
Ser Pro 



TCA AGG 
Ser Arg 



GCC CTG GGG AT 
Ala Leu Gly Hi 
435 



TTA GCC TCC AAA 
Leu Ala Ser Lys 
450 

GTG TCA GAG GGC 
Val Ser Glu Gly 
465 



G CAG 
Leu Gin 
425 



ACG ACC TCG CTC 
Thr Thr Ser Leu 
440 

GCC AAT GAG AGA 
Ala Asn Glu Arg 
455 

ACG GAT GAC AAC 
t Thr Asp Asp Asn 
70 



902 



950 



998 



1046 



1094 



1142 



1190 



1238 



1286 



1334 



1382 



1430 



1478 



1526 



1574 



1622 



70086 



-72- 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



AGG TCA 
Arg Se^ 
47! 

GGC CTG 
Gly Leu 
490 

TTC CGA 
Phe Arg 



GAT GAT 
Asp Asp 



TTG CTG 
Leu Leu 



CTG CCT 
Leu Pro 
555 

CTC GGA 
Leu Gly 
570 

GCA CTC 
Ala Leu 



AAC GAA 
Asn Glu 



ACT TCT 
Thr Ser 



TGC TTG 
Cys Leu 
635 

AAG TGG 
Lys Trp 
650 

TTC GCA 
Phe Ala 



ATG GCC 
Met Ala 



CAA GCC 
Gin Ala 



TTC AAG 
Phe Lys 
715 



CCC CAA TCT GAC 
Pro Gin Ser Asp 



ATG TCT TTC CTA 
Met Ser Phe Leu 



AGT GTG 
Ser Val 



GGG ATC 
Gly lie 



TTC CAC 
Phe His 
505 

ACC CCT 
Thr Pro 
520 

TCC ATA 
Ser lie 



AGC CCA 
Ser Pro 



GGA CAG 
Gly Gin 




AGG 
Arg 



GAG 
Glu 



ATG 
Met 



GGC 
Gly 
700 

ATC 
He 



GAG CAC TAC 
Glu His Tyr 
685 

AAC ATT GTC 
Asn He Val 



ATT GCC TTC 
He Ala Phe 



GAG ATG GCC 
Glu Met Ala 



AAG AAG TGG 
Lys Lys Trp 



1670 



1718 



1766 



1814 



1862 



1910 



1958 



2006 



2054 



2102 



2150 



2198 



2246 



2294 



2342 



2390 



• # 

70086 -73- 



AAT\ ATC TTC GAC TGT GTC ATC 
Asn\le Phe Asp Cys Val lie 
730 \ 735 



GTC ACC GTG 
Val Thr Val 



AGC CTT CTG GAG CTG AGT 
Ser Leu Leu Glu Leu Ser 
740 745 



2438 



GCA TCC 
Ala Ser 



AAG 
rs Lys 



GGC 
Gly 
750 



AGC 
Ser 



CTG 
Leu 



TCT GTG 
Ser Val 



CTC 
Leu 
755 



CGT TCC TTA CGC 
Arg Ser Leu Arg 



TTG 
Leu 
760 



GCA 
Ala 



2486 



10 



CTC 
Leu 



GAC 
Asp 



ACT 
Thr 



GGG 
Gly 



CAG 
Gin 



AAG 
Lys 



AGC 
Ser 



765> 



TTC 
Phe 
770 



CTG 
Leu 



TCT 
Ser 



GCG 
Ala 



GGC 
Gly 



TAC 
Tyr 
775 



TTG 
Leu 



AAC 
Asn 



2534 



15 



GAA 
Glu 



CCT 
Pro 



TTC CGA 
Phe Arg 
780 



GC 
Ale 



CAG 
.Gin 



AGG 
Arg 



GCC 
Ala 
785 



ATG 
Met 



AGC 
Ser 



GTT 
Val 



GTC 
Val 



AGT 
Ser 
790 



ATC 
lie 



ATG ACT 
Met Thr 



2582 



20 



TCT 
Ser 



TTG 
Leu 
810 



GTC 
Val 
795 

ATC 
He 



ATT GAG 
He Glu 



AGC TTC 
Ser Phe 



GAG 
Glu 



GCT 
Ala 



CT^ 
LeuN 



CAG 
Gin 
815 



GAA 
Glu 
00 



GAG 
Glu 



TCT 
Ser 



AAG 
Lys 



Ly^ 



TAT CTG ATC 
Tyr Leu lie 



CTG 
Leu 



TGG 
Trp 
820 



AAG 
Lys 
805 

GAG 
Glu 



TGC 
Cys 



CCA 
Pro 



TGC TGC 
Cys Cys 



CCC TGC 
Pro Cys 



CCC AAG 
Pro Lys 
825 



2630 



2678 



2 5 TGG AGG AAG TTC 
Trp Arg Lys Phe 



AAG 
Lys 
830 



ATG 
Met 



GCG 
Ala 



rG TTC GAG 
ku Phe Glu 
835 



CTG GTG ACT GAC 
Leu Val Thr Asp 



CCC TTC 
Pro Phe 
840 



2726 



GCA GAG CTT ACC ATC ACC CTC TGC \ATC GTG 
3 0 Ala Glu Leu Thr lie Thr Leu Cys Ale Val 
845 850 



GTG AAC ACC GTC TTC ATG 
Val Asn Thr Val Phe Met 
855 



2774 



35 



GCC ATG GAG CAC TAC CCC ATG ACC GATv GCC 
Ala Met Glu His Tyr Pro Met Thr AspN^la 
860 865 



TTC GAT GCC ATG CTT CAA 
Phe Asp Ala Met Leu Gin 
870 



2822 



40 



GCC GGC 
Ala Gly 
875 

AAG ATC 
Lys He 
890 



AAC ATT 
Asn He 



ATT GCC 
He Ala 



GTC 
Val 



TTC 
Phe 



TTC 
Phe 



GAC 
Asp 
895 



ACC 
Thr 
880 

CCC 
Pro 



GTG TTT TT 
Val Phe Phe\ 



TAC TAT 
Tyr Tyr 



ACpC ATG GAG 
lr Met Glu Me\ 



GCC TTC 
Ala Phe 



885 



900\ 



AAG TGG AAT 
Lys Trp Asn 
905 



2870 



2918 



45 



ATC TTC 
He Phe 



GAC TGT 
Asp Cys 



GTC 
Val 
910 



ATC 
He 



GTC 
Val 



ACC GTG 
Thr Val 



5C CTH 



\TG GAG\ 



5u Leu Glu \Leu Ser 



CTG AGT GCA 
a 



2966 



TCC AAG AAG GGC AGC CTG TCT GTG CTC CGT TCC TTA 
50 Ser Lys Lys Gly Ser Leu Ser Val Leu Arg Ser Leu 
925 930 



\CGC TTG CTG CGG 
Leu Leu Arg 
935 



3014 



55 



GTC TTC AAG CTG GCC AAG TCC TGG CCC 
Val Phe Lys Leu Ala Lys Ser Trp Pro 
940 945 



ACC CTG AAC 
Thr Leu Asn 



ACQ CTC ATC AAG 
Thr\Leu He Lys 
950 



3062 



60 



ATC ATC GGG AAC TCA GTG GGG 
He He Gly Asn Ser Val Gly 
955 960 

GCC ATC ATC GTC TTC ATC TTC 
Ala He He Val Phe He Phe 
970 975 



GCC CTG 
Ala Leu 



GCC CTG 
Ala Leu 



GGC AAC CTG 
Gly Asn Leu 
965 

GTC GGA AAG 
Val Gly Lys 
980 



ACC TTST ATC CTG 
Thr Phfe He Leu 



CAG CTT CTC TCA 
Gin Leu L^u Ser 
985 



3110 



3158 



70086 



-74- 



GAG GAC TAC GGG TGC CGC AAG GAC GGC GTC TCC GTG TGG AAC GGC GAG 
y_u Asp Tyr Gly Cys Arg Lys Asp Gly Val Ser Val Trp Asn Gly Glu 
990 995 1000 



3206 



AAG $TC CGC TGG CAC ATG TGT GAC TTC TTC CAT TCC TTC CTG GTC GTC 
Lys l\u Arg Trp His Met Cys Asp Phe Phe His Ser Phe Leu Val Val 
1005 1010 1015 



3254 



TTC CGA ATC CTC TGC GGG GAG TGG ATC GAG AAC ATG TGG GTC TGC ATG 
10 Phe Arg IJSe Leu Cys Gly Glu Trp lie Glu Asn Met Trp Val Cys Met 
10\0 1025 1030 



3302 



15 



GAG GTC AGC $AG AAA TCC ATC TGC CTC ATC CTC TTC TTG ACT GTG ATG 
Glu Val Ser GJsn Lys Ser lie Cys Leu lie Leu Phe Leu Thr Val Met 
1035 \ 1040 1045 



3350 



20 



GTG CTG GGC AAC CSTA GTG GTG CTC AAC CTT TTC ATC GCT TTA CTG CTG 33 98 

Val Leu Gly Asn Ldu Val Val Leu Asn Leu Phe lie Ala Leu Leu Leu 
1050 \ 1055 1060 1065 

AAC TCC TTC AGC GCG fcAC AAC CTC ACG GCT CCA GAG GAT GAC GGG GAG 3 44 6 

Asn Ser Phe Ser Ala Atep Asn Leu Thr Ala Pro Glu Asp Asp Gly Glu 
1070 \ 1075 1080 



2 5 GTG AAC AAC TTG CAG TTA\GCA CTG GCC AGG ATC CAG GTA CTT GGC CAT 
Val Asn Asn Leu Gin Leu Ala Leu Ala Arg lie Gin Val Leu Gly His 
1085 \ 1090 1095 



3494 



CGG GCC AGC AGG GCC ATC GCC\ AGT TAC ATC AGC AGC CAC TGC CGA TTC 
3 0 Arg Ala Ser Arg Ala lie AlaXser Tyr lie Ser Ser His Cys Arg Phe 
1100 1105 1110 



3542 



35 



CGC TGG CCC AAG GTG GAG ACC CAG CTG GGC ATG AAG CCC CCA CTC ACC 
Arg Trp Pro Lys Val Glu Thr GlnV Leu GlvMet Lys Pro Pro Leu Thr 
1115 1120 \ ^.125 



3590 



40 



45 



AGC TCA GAG GCC AAG AAC CAC ATT G&C ACT GAT GCT GTC AGT GCT GCA 
Ser Ser Glu Ala Lys Asn His lie /Aria Thr Asp Ala Val Ser Ala Ala 
1130 1135 / \ 1140 1145 



GTG GGG AAC CTG ACA AAG CCA 
Val Gly Asn Leu Thr Lys Pro 
1150 



:T CTC &GT/?pC CCC AAG GAG AAT CAC 
:er Pro Lys Glu Asn His 
1160 



GGG GAC TTC ATC ACT GAT CCC I AAC GTG 
Gly Asp Phe lie Thr Asp Pro \Asn Va^ Trp 
1165 V >170 



G\TC TCT GTG CCC ATT GCT 
Ser Val Pro lie Ala 
.175 



3638 



3686 



3734 



GAG GGG GAA TCT GAC CTC GAC GAG CTC GAG GAA GAT ATG GAG CAG GCT 
50 Glu Gly Glu Ser Asp Leu Asp Glu Leu Glu G]Vi Asp Met Glu Gin Ala 
1180 1185 \ 1190 



3782 



55 



TCG CAG AGC TCC TGG CAG GAA GAG GAC CCC AAGXGGA CAG CAG GAG CAG 
Ser Gin Ser Ser Trp Gin Glu Glu Asp Pro Lys Gly Gin Gin Glu Gin 
1195 1200 \205 



3830 



60 



TTG CCA CAA GTC CAA AAG TGT GAA AAC CAC CAG GC 
Leu Pro Gin Val Gin Lys Cys Glu Asn His Gin ; 
1210 1215 1220 



GCC AGA AGC CCA 
Ala Arg Ser Pro 
1225 



GCC TCC ATG ATG TCC TCT GAG GAC CTG GCT CCA TAC \ CTG GGT GAG AGC 
Ala Ser Met Met Ser Ser Glu Asp Leu Ala Pro Tyr >Leu Gly Glu Ser 
1230 1235 \ 1240 



3878 



3926 



• # 
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TGG AAG AGG AAG GAT AGC CCT CAG GTC CCT GCC GAG GGA GTG GAT GAC 
TrpN^ys Arg Lys Asp Ser Pro Gin Val Pro Ala Glu Gly Val Asp Asp 
1245 1250 1255 



3974 



ACG AGC \CC TCT GAG GGC AGC ACG GTG GAC TGC CCG GAC CCA GAG GAA 
Thr Ser Ser Ser Glu Gly Ser Thr Val Asp Cys Pro Asp Pro Glu Glu 
126*0 1265 1270 



4022 



ATC CTG AGG ATC CCC GAG CTG GCA GAT GAC CTG GAC GAG CCC GAT 

10 lie Leu Arg Lys lie Pro Glu Leu Ala Asp Asp Leu Asp Glu Pro Asp 
1275 \ 1280 1285 



4070 



15 



GAC TGT TTC ACA GAA GGC TGC ACT CGC CGC TGT CCC TGC TGC AAC GTG 
Asp Cys Phe Thr Gki Gly Cys Thr Arg Arg Cys Pro Cys Cys Asn Val 
1290 \ 1295 1300 1305 



4118 



20 



AAT ACT AGC AAG TCT ^T TGG GCC ACA GGC TGG CAG GTG CGC AAG ACC 4166 

Asn Thr Ser Lys Ser Pico Trp Ala Thr Gly Trp Gin Val Arg Lys Thr 
1310 \ 1315 1320 

TGC TAC CGC ATC GTG GAG V AC AGC TGG TTT GAG AGT TTC ATC ATC TTC 4214 

Cys Tyr Arg lie Val Glu H^Ls Ser Trp Phe Glu Ser Phe lie lie Phe 
1325 \ 1330 1335 



2 5 ATG ATC CTG CTC AGC AGT GGA\GCG CTG GCC TTT GAG GAT AAC TAC CTG 
Met lie Leu Leu Ser Ser Gly Ala Leu Ala Phe Glu Asp Asn Tyr Leu 
1340 1S45 1350 



4262 



GAA GAG AAA CCC CGA GTG AAG TC& GTG CTG GAG TAC ACT GAC CGA GTG 
3 0 Glu Glu Lys Pro Arg Val Lys SerV/al Leu Glu Tyr Thr Asp Arg Val 
1355 1360 \ 1365 



4310 



35 



TTC ACC TTC ATC TTC GTC TTT GAG ATG CTG CTC AAG TGG GTA GCC TAT 
Phe Thr Phe lie Phe Val Phe Glu Mett Leu Leu Lys Trp Val Ala Tyr 
1370 1375 \ 1380 1385 



4358 



40 



45 



50 



GGC TTC AAA AAG TAT TTC ACC AAT GCC 

Gly Phe Lys Lys Tyr Phe Thr Asn Ala Ti 
1390 12 

ATT GTG AAC ATC TCC CTG ACA AGC CTC ATA 

lie Val Asn lie Ser Leu Thr Ser Leu lie 
1405 1410 



TGC TGG CTG GAC TTC CTC 
Cys Trp Le u A sp Phe Leu 
1400 

r AAG ATC CTT GAG TAT 
Lys lie Leu Glu Tyr 
1415 



TCC GAC GTG GCG TCC ATC AAA GCC CTT CGG ACI\ CTC C0T 
Ser Asp Val Ala Ser lie Lys Ala Leu Arg {ThrV.eu 
1420 1425 



CCG CTG CGG GCT CTG TCT CGA TTC GAA GGC 
Pro Leu Arg Ala Leu Ser Arg Phe Glu Gly 
1435 1440 



rg 
1430 



VTG 



GCC CTC CGA 
Ala Leu Arg 

GTA OTG--GiP€^GAT 
Val Val Val Asp 



4406 



4454 



4502 



4550 



55 



GCC CTC GTG GGC GCC ATC CCC TCC ATC ATG AAC GTC CTC CTC GTC TGC 
Ala Leu Val Gly Ala lie Pro Ser lie Met Asn Val Le\i Leu Val Cys 
1450 1455 1460 \ 1465 



4598 



60 



CTC ATC TTC TGG CTC ATC TTC AGC ATC ATG GGC GTG AAC GTC TTC GCC 
Leu lie Phe Trp Leu lie Phe Ser lie Met Gly Val Asn Lieu Phe Ala 
1470 1475 \ 1480 

GGG AAA TTT TCG AAG TGC GTC GAC ACC AGA AAT AAC CCA TT'fi TCC AAC 
Gly Lys Phe Ser Lys Cys Val Asp Thr Arg Asn Asn Pro Phe\ Ser Asn 
1485 1490 1493 



4646 



4694 





70086 



-76- 



GTG AAT TCG ACG ATG GTG AAT AAC AAG TCC GAG TGT CAC AAT CAA AAC 
Val Vn Ser Thr Met Val Asn Asn Lys Ser Glu Cys His Asn Gin Asn 
1500 1505 1510 



4742 



AGC ACC ^GGC CAC TTC TTC TGG GTC AAC GTC AAA GTC AAC TTC GAC AAC 
Ser Thr G^v His Phe Phe Trp Val Asn Val Lys Val Asn Phe Asp Asn 
1515 \ 1520 1525 



4790 



GTC GCT ATG 
10 Val Ala Met 
1530 



C TAC CTC GCA CTT CTT CAG GTG GCA ACC TTC AAA GGC 
Giy Tyr Leu Ala Leu Leu Gin Val Ala Thr Phe Lys Gly 
1535 1540 1545 



4838 



15 



TGG ATG GAC ATA A*^G TAT GCA GCT GTT GAT TCC GGA GAG ATC AAC AGT 
Trp Met Asp lie MeCv Tyr Ala Ala Val Asp Ser Gly Glu lie Asn Ser 
1550V 1555 1560 



4886 



20 



CAG CCT AAC TGG GAG AA<£ AAC TTG TAC ATG TAC CTG TAC TTC GTC GTT 4 93 4 

Gin Pro Asn Trp Glu AsnN^sn Leu Tyr Met Tyr Leu Tyr Phe Val Val 
1565 \ 1570 1575 

TTC ATC ATT TTC GGT GGC TT& TTC ACG CTG AAT CTC TTT GTT GGG GTC 4 9 82 

Phe lie lie Phe Gly Gly Phe\phe Thr Leu Asn Leu Phe Val Gly Val 

1580 \585 1590 



2 5 ATA ATC GAC AAC TTC AAC CAA CAte AAA AAA AAG CTA GGA GGC CAG GAC 
lie lie Asp Asn Phe Asn Gin GlrALys Lys Lys Leu Gly Gly Gin Asp 
1595 1600 \ 1605 



5030 



ATC TTC ATG ACA GAA GAG CAG AAG AAG TAC TAC AAT GCC ATG AAG AAG 
3 0 lie Phe Met Thr Glu Glu Gin Lys LyX Tyr Tyr Asn Ala Met Lys Lys 
1610 1615 \ 1620 1625 



5078 



35 



CTG GGC TCC AAG AAA CCC CAG AAG CCC AVC CCA CGG CCC CTG AAT AAG 
Leu Gly Ser Lys Lys Pro Gin Lys Pro ire Pro Arg Pro Leu Asn Lys 
1630 163\5 1640 



5126 



40 



TAC CAA GGC TTC GTG TTT GAC ATC GTG ACC XGG CAA GCC TTT GAC ATC 517 4 

Tyr Gin Gly Phe Val Phe Asp lie Val Thr A^rg Gin Ala Phe Asp lie 
1645 1650 V 1655 

ATC ATC ATG GTT CTC ATC TGC CTC AAC ATG ATCXACC ATG ATG GTG GAG 522 2 



lie lie Met Val Leu lie Cys Leu Asn Met lie 
1660 1665 



a£ Val Glu 



1670 



4 5 ACC GAC GAG CAG GGC GAG GAG AAG ACG AAG GTTVCTCAGGC 

Thr Asp Glu Gin Gly Glu Glu Lys Thr Lys Val Leu 

1675 1680 / 1685 1 

CAG TTC TTT GTG GCC GTC TTC ACG GGC GAG T&T GTi 

50 Gin Phe Phe Val Ala Val Phe Thr Gly Glu C^s^^l Met 
1690 1695 1700 



.GA ATC AAC 
?^rg lie Asn 



^G_ATG TTC 
Lys Met Phe 
1705 



5270 



5318 



55 



GCC CTG CGA CAG TAC TAC TTC ACC AAC GGC TGG AAC GTG TSTC GAC TTC 
Ala Leu Arg Gin Tyr Tyr Phe Thr Asn Gly Trp Asn Val Pne Asp Phe 
1710 1715 \ 1720 



5366 



60 



ATA GTG GTG ATC CTG TCC ATT GGG AGT CTG CTG TTT TCT GCA \ATC CTT 5414 
lie Val Val lie Leu Ser lie Gly Ser Leu Leu Phe Ser Ala \le Leu 
1725 1730 1735 

AAG TCA CTG GAA AAC TAC TTC TCC CCG ACG CTC TTC CGG GTC AT(\ CGT 54 62 

Lys Ser Leu Glu Asn Tyr Phe Ser Pro Thr Leu Phe Arg Val Ile^Arg 
1740 1745 1750 



70086 



-77- 



CTG GCC>AGG ATC GGC CGC ATC CTC AGG CTG ATC CGA GCA GCC AAG GGG 
Leu Ala A^g lie Gly Arg lie Leu Arg Leu lie Arg Ala Ala Lys Gly 
1755 \ 1760 1765 



5510 



ATT CGC ACG CfG CTC TTC GCC CTC ATG ATG TCC CTG CCC GCC CTC TTC 
lie Arg Thr LeuNLeu Phe Ala Leu Met Met Ser Leu Pro Ala Leu Phe 
1770 \ 1775 1780 1785 



5558 



AAC ATC GGC CTC CTC\CTC TTC CTC GTC ATG TTC ATC TAC TCC ATC TTC 
10 Asn lie Gly Leu Leu keu Phe Leu Val Met Phe lie Tyr Ser lie Phe 

1790 \ 1795 1800 



5606 



15 



GGC ATG GCC AGC TTC GCT 
Gly Met Ala Ser Phe Ala 
1805 



\C GTC GTG GAC GAG GCC GGC ATC GAC GAC 
Val Val Asp Glu Ala Gly lie Asp Asp 
1810 1815 



5654 



20 



ATG TTC AAC TTC AAG ACC TTT TSGC AAC AGC ATG CTG TGC CTG TTC CAG 
Met Phe Asn Phe Lys Thr Phe gW Asn Ser Met Leu Cys Leu Phe Gin 
1820 18X5 1830 



ATC ACC ACC TCG GCC GGC TGG GAC 
lie Thr Thr Ser Ala Gly Trp Asp 
1835 1840 



*GC CTC CTC AGC CCC ATC CTC AAC 
Leu Leu Ser Pro lie Leu Asn 
1845 



5702 



5750 



2 5 ACG GGG CCT CCC TAC TGC GAC CCC AAC >CTG CCC AAC AGC AAC GGC TCC 
Thr Gly Pro Pro Tyr Cys Asp Pro Asn Leu Pro Asn Ser Asn Gly Ser 
1850 1855 \ 1860 1865 



5798 



CGG GGG AAC TGC GGG AGC CCG GCG GTG GGC V ATC ATC TTC TTC ACC ACC 
30 Arg Gly Asn Cys Gly Ser Pro Ala Val Gly Vie lie Phe Phe Thr Thr 

1870 1875\ 1880 



5846 



35 



TAC ATC ATC ATC TCC TTC CTC ATC GTG GTC AAS ATG TAC ATC GCA GTG 
Tyr lie lie lie Ser Phe Leu lie Val Val Asn\Met Tyr lie Ala Val 
1885 1890 \ 1895 



5894 



40 



ATT CTG GAG AAC TTC AAC GTA GCC ACC GAG GAG A&C ACG GAG CCC CTG 
lie Leu Glu Asn Phe Asn Val Ala Thr Glu Glu SeV Thr Glu Pro Leu 
1900 1905 \ 1910 



AGC GAG GAC GAC TTC GAC ATG TTC TAT GAG ACC TGG 
Ser Glu Asp Asp Phe Asp Met Phe Tyr Glu Thr Trp 
1915 1920 19; 



''AAG TTC GAC 
Lys Phe Asp 



5942 



5990 



45 CCG GAG GCC ACC CAG TTC ATT GCC TTT TCT GCC Cjt TCA\ GAfZf /TTC GCG 
Pro Glu Ala Thr Gin Phe lie Ala Phe Ser Ala Leu SerV/p/Phe Ala 
1930 1935 1940/ X 1945 



6038 



GAC ACG CTC TCC GGC CCT CTT AGA ATC CCC AAA 
50 Asp Thr Leu Ser Gly Pro Leu Arg lie Pro Lys 

1950 1955 



:cc 



CAG 
*sn Glr 



^T ATA 
He 



,1960 



6086 



55 



TTA ATC CAG ATG GAC CTG CCG TTG GTC CCC GGG GAT AAG ATC SAC TGT 
Leu He Gin Met Asp Leu Pro Leu Val Pro Gly Asp Lys He fflj_s Cys 
1965 1970 1975 



6134 



60 



CTG GAC ATC CTT TTT GCC TTC ACA AAG AAC GTC TTG GGA GAA TC& GGG 6182 

Leu Asp He Leu Phe Ala Phe Thr Lys Asn Val Leu Gly Glu Ser\ Gly 
1980 1985 1990 

GAG TTG GAC TCC CTG AAG ACC AAT ATG GAA GAG AAG TTT ATG GCG ACC 62 3 0 

Glu Leu Asp Ser Leu Lys Thr Asn Met Glu Glu Lys Phe Met Ala Tljr 

1995 2000 2005 



70086 -78- 



10 



15 



20 



25 



30 



35 



40 



45 



AAT CTC TCC AAA GCA TCC TAT GAA CCA ATA GCC ACC ACC CTC CGG TGG 
Asn Leu Ser Lys Ala Ser Tyr Glu Pro lie Ala Thr Thr Leu Arg Trp 
2ba0 2015 2020 2025 

AAG\CAG GAA GAC CTC TCA GCC ACA GTC ATT CAA AAG GCC TAC CGG AGC 
Lys G^Ln Glu Asp Leu Ser Ala Thr Val lie Gin Lys Ala Tyr Arg Ser 
2030 2035 2040 

TAC ATG\ CTG CAC CGC TCC TTG ACA CTC TCC AAC ACC CTG CAT GTG CCC 
Tyr Met \^eu His Arg Ser Leu Thr Leu Ser Asn Thr Leu His Val Pro 
2045 2050 2055 

AGG GCT GAG GAG GAT GGC GTG TCA CTT CCC GGG GAA GGC TAC AGT ACA 
Arg Ala Glu. Glu Asp Gly Val Ser Leu Pro Gly Glu Gly Tyr Ser Thr 
206\ 2065 2070 

TTC ATG GCA AXC AGT GGA CTC CCG GAC AAA TCA GAA ACT GCC TCT GCT 
Phe Met Ala Asia Ser Gly Leu Pro Asp Lys Ser Glu Thr Ala Ser Ala 
2075 \ 2080 2085 

ACG TCT TTC CCG C&A TCC TAT GAC AGT GTC ACC AGG GGC CTG AGT GAC 
Thr Ser Phe Pro Pr<s> Ser Tyr Asp Ser Val Thr Arg Gly Leu Ser Asp 
2090 \2095 2100 2105 



CGG GCC AAC ATT AAC 
Arg Ala Asn lie Asn 
2110 



TCT AGC TCA ATG CAA AAT GAA GAT GAG GTC 
Ser Ser Ser Met Gin Asn Glu Asp Glu Val 
2115 2120 



GCT GCT AAG GAA GGA AAC ^GC CCT GGA CCT CAG TG AAG GC AC T CAGGCATGCA 
Ala Ala Lys Glu Gly Asn aer Pro Gly Pro Gin 
2125 \ 2130 

CAGGGCAGGT TCCAATGTCT TTCTQTGCTG TACTAACTCC TTCCCTCTGG AGGTGGCACC 

AACCTCCAGC CTCCACCAAT GCATGTCACT GGTCATGGTG TCAGAACTGA ATGGGGACAT 

C C TTG AG AAA GCCCCCACCC CAATAGGAAT CAAAAGCCAA GGATACTCCT CCATTCTGAC 

GTCCCTTCCG AGTTCCCAGA AGATGTCATT GCTCCCTTCT GTTTGTGACC AGAGACGTGA 

TTCACCAACT TCTCGGAGCC AGAGACACAT y^GCAAAGACT TTTCTGCTGG TGTCGGGCAG 

TCTTAGAGAA GTC AC GT AGG GGTTGGTACT G^GAAT r FAGG GT*r^GCATGA CTGCATGCTC 

ACAGCTGCCG GAC AATACC T GTGAGTCGGC yCAl^AAAATT AATATTTTTA AAGTTAAAAA 

AAAAAAAAAA AAA 



6278 

6326 

6374 

6422 

6470 

6518 

6566 

6619 

6679 
6739 
6799 
6859 
6919 
6979 
7039 
7052 



50 



55 



60 



(2) INFORMATION FOR SEQ ID N0[: 6 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 213 2 

(B) TYPE: amino acfc 
<D) TOPOLOGY: linear 



Ids 



(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 

Met Glu Leu Pro Phe Ala Ser Val Gly Thr Thr Asn\ Phe Arg Arg Phe 
1 5 10 \ 15 



70086 -79- 



Thr Pro Glu Ser Leu Ala 
20 

Ala A^^a Lys Lys Ala Arg 
35 



Glu lie Glu 
25 

Thr Lys His 
40 



Lys Gin lie 
Arg Gly Gin 



Ala Ala His Arg 
30 

Glu Asp Lys Gly 
45 



Glu Lys 
50 



:o Arg Pro Gin 



Leu Asp Leu 
55 



Lys Asp Cys 
60 



Asn Gin Leu Pro 



10 Lys Phe Tyr\Gly Glu Leu 
65 \ 70 



Pro Ala Glu 



Leu Val Gly 
75 



Glu Pro Leu Glu 
80 



15 



20 



Asp Leu 
Lys Ser 
Phe Ser 



Asp Pr\ Phe Tyr 
85 

Arg Thr l\e Ser 
100 

Pro Phe Asn \,eu 
115 



Ser Thr His 



Arg Phe Ser 
105 

lie Arg Arg 
120 



Arg Thr Phe 
90 

Ala Thr Trp 
Thr Ala lie 



Met Val Leu Asn 
95 

Ala Leu Trp Leu 
110 

Lys Val Ser Val 
125 



His Ser 
130 



Trp Phe Ser I1V 



Phe lie Thr 
135 



lie Thr lie 
140 



Leu Val Asn Cys 



25 



Val Cys 
145 



Met Thr Arg Thr 
150 



Vsp Leu Pro 



Glu Lys Val 
155 



Glu Tyr Val Phe 
160 



30 



35 



Thr Val 
Phe Cys 
Asp Phe 



lie Tyr Thr Phe 
165 

Leu Asn Glu Phe 
180 

Ser Val lie Thr 
195 



Gill Ala Leu 



Thr Tier Leu 
185 

Leu Ala \yr 
200 



lie Lys lie 
170 

Arg Asp Pro 
Val Gly Ala 



Leu Ala Arg Gly 
175 

Trp Asn Trp Leu 
190 

Ala lie Asp Leu 
205 



Arg Gly 
210 



lie Ser Gly Leu 



Arg Thr Phe 
215 



Arg Val Leu 
220 



Arg Ala Leu Lys 



40 



Thr Val 
225 



Ser Val lie Pro 
230 



Gly Leu Lys wal I] 



^235 



}ly Ala Leu lie 
240 



45 



His Ser Val Arg Lys Leu 
245 

Leu Ser Val Phe Ala Leu 
260 



Ala Asp Val/ThA lie Leu 



Val Gly Leu Gin Deu Phe 
/265 



Thr Val Phe Cys 
255 

Lys Gly Asn Leu 
270 



50 



Lys Asn Lys Cys lie Arg Asn Gly/ Thr Asp Pre 
275 28C 



Lys Ala Asp Asn 
285 



Leu Ser 
290 



Ser Glu Met Ala 



Glu Tyr\ 
295 



lie Phe lYe Lys\ro Gly Thr Thr 



55 Asp Pro Leu Leu Cys Gly 
305 310 



Asn Gly Ser Asp Ala Glyy His Cys Pro Gly 
315 \ 320 



60 



Gly Tyr Val Cys Leu Lys Thr Pro Asp 
325 



Asn Pro Asp Phe Asn Tyr Thr 
330 \ 335 



Ser Phe Asp Ser Phe Ala Trp Ala Phe Leu Ser Leu PheVArg Leu Met 
340 345 S50 



70086 



-80- 



ThrNGln 



Gly Lys x 
370 



Asp Ser Trp 
355 

4et Tyr Met 



Glu Arg 



Val Phe 
375 



Leu Tyr 
360 



Gin Gin 



Phe Val Leu Val 



Thr Leu 
365 

lie Phe 
380 



Arg Ala Ser 
Leu Gly Ser 



Phe Tyr 
385 



Leu\Val Asn 



Leu lie 
390 



Leu Ala 



Val Val 
395 



Thr Met 



Ala Tyr Glu 
400 



Glu Gin 



Phe Gin 



Ser Glfv Ala 
^05 

Glu Ala l\u 
420 



Thr lie Ala Glu 



Glu Val 



Leu Gin 
425 



lie Glu Ala Lys 
410 

Lys Glu Gin Glu 



Glu Lys Lys 
415 

Val Leu Ala 
430 



Ala Leu 



Leu Ala 
450 

Val Ser 
465 



Gly lie Asp 
435 



Chr Thr 



Ser Leu 
440 



Gin Ser 



L55 



Ser Lys Asn Ala\Asn 

Glu Gly Ser Thr A* 
470 



Glu Arg Arg Pro 

Asp Asn Arg Ser 
475 



His Ser 
445 

Arg Val 
460 

Pro Gin 



Gly Ser Pro 
Lys Ser Arg 



Ser Asp Pro 
480 



Tyr Asn 
Arg Ala 
lie Ser 



Asp Gin 
530 

Gin Thr 
545 



Gin Arg Arg 
485 

Ser His Gly 
500 

Phe Pro Asp 
515 

Glu Ser Arg 
Gly Pro Leu 



Met Ser\Phe Leu 



Gly Leu 
490 



Ser Ser 



Ser Val 



Gly lie 



Arg Gly 
535 

Pro Arg 
550 



Pl*e His 
505 

Thr \ro 

520 



Phe Arg Ala Pro 
Asp Asp 



Ser IleXLeu Leu 



Ser Pro 



Lqai Pro 
555 



Gly Val 
525 

Gly Arg 
540 

Gin Ser 



Gly Arg Arg 
495 

Ser Gin Asp 
510 

Phe His Gly 
Gly Ala Gly 



Pro Asn Pro 
560 



Gly Arg 



Arg His Gly 
565 



Glu Glu Gly Gin 



Leu \?ly 
570 



Val Pro 



Thr Gly Glu 
575 



Leu Thr 



Lys Ser 



Arg Ala 
610 



Ala Gly Ala 
580 

Phe Leu Ser 
595 

Met Ser Val 



Pro Glu 



Ala Gly 



Val Ser 
615 



Gly Pro 
585 

Tyr Leu 
600 



\sn Glu 



Thr Thr Gly Gin 
590 



Arg Ala Gin 




lie Met IfThr^Ser Val lie Glu Glu Leu 
62\ 



Glu Glu 
625 



Ser Lys Leu 



Lys Cys Pro Pro Cys Leu IleXSer Phe Ala Gin 
630 635 \ 640 



Lys Tyr 



Leu lie Trp 
645 



Glu Cys Cys Pro Lys Trp Arg LVs Phe Lys Met 
650 \ 655 



Ala Leu 



Phe Glu Leu 
660 



Val Thr Asp Pro Phe Ala Glu Leu\Thr lie Thr 
665 \670 



Leu Cys 



lie Val Val 
675 



Asn Thr Val Phe Met Ala Met Glu Hp_s Tyr Pro 
680 685 



70086 -81- 



v Met Thr Asp 
690 



Ala Phe Asp Ala Met Leu Gin Ala Gly 
695 700 



Asn lie Val Phe 



Thr\fal Phe 
705 



Phe Thr Met Glu Met Ala Phe Lys lie 
710 715 



lie Ala Phe Asp 
720 



10 



15 



Pro TyrNTyr 
Val Thr VaXS 



Ser Val Leu 
755 



Tyr 



Ser 
40 

Are 



Phe Gin Lys Lys 
725 

Leu Leu Glu Leu 



Ser Leu Arg Leu 
760 



Trp Asn 
730 

Ser Ala 
745 

Ala Leu 



lie Phe Asp Cys Val lie 
735 



Ser Phe Leu Ser 
770 



A\a Gly Tyr Leu Asn Glu 
775 



Ser Lys 
Asp Thr 



Pro Phe 
780 



Lys Gly Ser Leu 
750 

Thr Gly Gin Lys 
765 

Arg Ala Gin Arg 



20 



25 



30 



Ala Met Ser 
785 



Val 



Val ^er lie Met Thr Ser 
0 



Glu Ser Lys Leu 
Tyr Leu lie 



Leu Phe Glu 
835 

Cys lie Val 
850 



Trp 
820 

Leu 



Val 



Lys Cys^ Pro Pro 
805 

Glu Cys cVs Pro 



Val Thr Asp\Pro 
10 

Asn Thr Val Ph\ 
855 



Cys Leu 
810 



Val lie 
795 

lie Ser 



Lys Trp 
825 



Arg Lys 
Phe Ala Glu Leu 



Met Ala 



Met Glu 
860 



Glu Glu Leu Glu 
800 

Phe Ala Gin Lys 
815 

Phe Lys Met Ala 
830 

Thr lie Thr Leu 
845 

His Tyr Pro Met 



35 



Thr Asp Ala 
865 



Phe Asp Ala Met Leu 
870 



Un Ala Gly Asn lie Val Phe Thr 
875 880 



Val Phe Phe Thr 



Met Glu Met Ala Phe\ Lys 
885 \890 



lie lie Ala Phe Asp Pro 
895 



40 Tyr Tyr Tyr Phe Gin Lys Lys Trp Asn l\e 
900 905 



45 



Thr Val Ser Leu 
915 



Leu Glu Leu Ser 
920 



Phe Asp 
\Lys Lys 



Cys Val lie Val 
910 

Gly Ser Leu Ser 
925 



Val Leu Arg Ser Leu Arg Leu Leu Ar$ 
930 935 



Val Phe/L^cs Leu Ala Lys Ser 
;94* 



50 Trp Pro Thr Leu Asn Thr Leu lie Lys lie lie Oly Asn Ser Val Gly 
945 950 955 \ 960 



55 



Ala Leu Gly Asn Leu Thr Phe lie Leu Ala lie IleYVal Phe lie Phe 
965 970 \ 975 

Ala Leu Val Gly Lys Gin Leu Leu Ser Glu Asp Tyr gW Cys Arg Lys 
980 985 \ 990 



60 



Asp Gly Val Ser Val Trp Asn Gly Glu Lys Leu Arg TrpXHis Met Cys 
995 1000 1005\ 



Asp Phe Phe His Ser Phe Leu Val Val Phe Arg lie Leu C^s Gly Glu 
1010 1015 1020 



70086 -82- 




70086 -83- 




+ 



* 
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Thr As\Gly Trp Asn Val Phe Asp Phe lie Val Val lie Leu Ser lie 
L715 1720 1725 

Gly Ser Lek Leu Phe Ser Ala lie Leu Lys Ser Leu Glu Asn Tyr Phe 
1730 \ 1735 1740 

Ser Pro Thr Leu Phe Arg Val lie Arg Leu Ala Arg lie Gly Arg lie 

1745 \ 1750 1755 1760 

10 Leu Arg Leu lie A\g Ala Ala Lys Gly lie Arg Thr Leu Leu Phe Ala 

1755 1770 1775 



15 



Leu Met Met Ser Leu Rro Ala Leu Phe Asn lie Gly Leu Leu Leu Phe 
1780 \ 1785 1790 

Leu Val Met Phe lie Tyr^Ser lie Phe Gly Met Ala Ser Phe Ala Asn 
1795 \ 1800 1805 



20 



Val Val Asp Glu Ala Gly Ile\Asp Asp Met Phe Asn Phe Lys Thr Phe 
1810 1815V 1820 



25 



Gly Asn Ser Met Leu Cys Leu Phe. Gin lie Thr Thr Ser Ala Gly Trp 
1825 1830 \ 1835 1840 

Asp Gly Leu Leu Ser Pro lie Leu A^n Thr Gly Pro Pro Tyr Cys Asp 
1845 \ 1850 1855 



30 



Pro Asn Leu Pro Asn Ser Asn Gly SerUrg Gly Asn Cys Gly Ser Pro 
1860 1865\ 1870 



Ala Val Gly lie lie Phe Phe Thr Thr T$r lie lie lie Ser Phe Leu 
1875 1880 \ 1885 

3 5 lie Val Val Asn Met Tyr lie Ala Val IleVeu Glu Asn Phe Asn Val 
1890 1895 \ 1900 



40 



Ala Thr Glu Glu Ser Thr Glu Pro Leu Ser Glu Asp Asp Phe Asp Met 
1905 1910 191*5 1920 

Phe Tyr Glu Thr Trp Glu Lys Phe Asp Pro Glu Via Thr Gin Phe lie 
1925 1930 \ 1935 



45 



Ala Phe Ser Ala Leu Ser Asp Phe Ala Asp Thr Lefo^Ser Gly £\ro Leu 
1940 1945 /A 1950 



Arg lie Pro Lys Pro Asn Gin Asn lie Leu Ile/Gln 
1955 1960 



ttet A3p Leu\Pro 



50 Leu Val Pro Gly Asp Lys lie His Cys Leu As£ 
1970 1975 



lie 



Phe 



55 



Thr Lys Asn Val Leu Gly Glu Ser Gly Glu Leu Asp Ser Leu Lys Thr 
1985 1990 1995 \ 2000 

Asn Met Glu Glu Lys Phe Met Ala Thr Asn Leu Ser Lys Alia Ser Tyr 
2005 2010 \ 2015 



60 



Glu Pro lie Ala Thr Thr Leu Arg Trp Lys Gin Glu Asp Leu Tger Ala 
2020 2025 203( 



Thr Val lie Gin Lys Ala Tyr Arg Ser Tyr Met Leu His Arg Sdf Leu 
2035 2040 2045 



• 



70086 



-85- 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



Thr Leu Ser Asn Thr Leu His Val Pro Arg Ala Glu Glu Asp Gly Val 
2050 2055 2060 

Ser Leu Pro Gly Glu Gly Tyr Ser Thr Phe Met Ala Asn Ser Gly Leu 
2065 \ 2070 2075 2080 

Pro Asp Lys s\r Glu Thr Ala Ser Ala Thr Ser Phe Pro Pro Ser Tyr 
2085 2090 2095 

Asp Ser Val Thr Arg Gly Leu Ser Asp Arg Ala Asn lie Asn Pro Ser 
2100 \ 2105 2110 

Ser Ser Met Gin Asn\Glu Asp Glu Val Ala Ala Lys Glu Gly Asn Ser 
2115 \ 2120 2125 

Pro Gly Pro Gin 
2130 



(2) INFORMATION FOR SEQ ID. NO : 7 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6527 base pairs 

(B) TYPE: nucleic aVld 

(C) STRANDEDNESS : si\gle 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 




(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 204.. 6077 



(Xl) SEQUENCE DESCRIPTION: SEQ ID NQ : 7 : 

TAGCTTGCTT CTGCTAATGC TACCCCAGGC CTTTAGA&AG 

TTTCTTATTG CCATGCGCAA ACGCTGAGCC CACCTCATC 

AGTAGACAAC CTGGGCTAAG AAGAGATCTC CGACCTTA1 

TCTTCCCCAA GAAGAATGAG AAG ATG GAG CTC CCC 

Met Glu Leu Pro 
1 

ACT ACC AAT TTC AGA CGG TTC ACT CCA GAG TC^ 
Thr Thr Asn Phe Arg Arg Phe Thr Pro Glu Ser 
10 15 20 

AAG CAG ATT GCT GCT CAC CGG GCA GCC AAG AAG 
Lys Gin lie Ala Ala His Arg Ala Ala Lys Lys 
30 35 

AGA GGA CAG GAG GAC AAG GGC GAG AAG CCC AGG 
Arg Gly Gin Glu Asp Lys Gly Glu Lys Pro Arg 
45 50 

AAA GAC TGT AAC CAG CTG CCC AAG TTC TAT GGT 
Lys Asp Cys Asn Gin Leu Pro Lys Phe Tyr Gly 
60 65 



AGAACAGATG GCAGATGGAG 
tcccggXccc CATGGTTTTC 

AAA GAGTGTAAAT 

CC GTG GGA 
r Val Gly 



GCA GAG ATC GAG 
la Glu lie Glu 
25 

GCC A&A ACC AAG CAC 
Ala Ar\r Thr Lys His 
40 

CCT CAG >CTG GAC TTG 
Pro Gin B(eu Asp Leu 
5 

GAG CTC Cck GCA GAA 
Glu Leu Pro\ Ala Glu 
70 



60 
120 
180 
230 

278 

326 

374 

422 
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CCG GAT TTT 
.Pro Asp Phe 



AAC 
Asn 



TAC ACC AGC 
Tyr Thr Ser 
335 



TTT GAT 
Phe Asp 



TCC 
Ser 
340 



TTT 
Phe 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



GCG 
Ala 



GAG 
Glu 



GTC 
Val 



TGG GCA 
Trp Ala 



CGC CTG 
Arg Leu 
360 

TTT TTC 
Phe Phe 
375 

ATC TTG 
lie Leu 



ATT GCA GAA 
lie Ala Glu 



GAG GTG 
Glu Val 




TTC 
Phe 
345 

TAC 
Tyr 



GTG 
Val 



GCC 
Ala 



CTG CAG 
Leu Gin 
425 

TCG CTC 
Ser Leu 
440 

GAG AGA 
Glu Arg 



GGC 
Gly 
490 

TTC 
Phe 



GAT 
Asp 

TTG 
Leu 



CTG 
Leu 



CTC 
Leu 
570 



CGA GCG CCC 
Arg Ala Pro 



GAT 
Asp 



CTG 
Leu 



CCT 
Pro 
555 

GGA 
Gly 



GGG GTC 
Gly Val 
525 

GGC AGG 
Gly Arg 
540 

CAG TCC 
Gin Ser 



GTG CCC 
Val Pro 



TTT 
Phe 



GGT 
Gly 



CCC 
Pro 



ACT 
Thr 



GCT GGG CAG 
Ala Gly Gin 
545 

AAC CCT GGC 
Asn Pro Gly 
560 

GGT GAG CTT 
Gly Glu Leu 
575 



CGT AGA 
Arg Arg 



ACC GCT 
Thr Ala 



GAC AAC 
Asp Asn 



TTC CTA 
Phe Leu 



GTG TTC CAC 

His Gly Ser Val Phe His 

500 505 

C GGG ATC ACC CCT 

Gly lie Thr Pro 
520 

CGA GGT TCC ATA 
He 



CCA GTC CCC AGG AGC CCA 

Pro L>^u Pro Arg Ser Pro 
550 

CAT GGA GAA GAG GGA CAG 

His Gly\Glu Glu Gly Gin 
565 

GGA GCG OCT GAA GGC CCG 

Gly Ala pVo Glu Gly Pro 

580 \ 585 



1238 



1286 



1334 



1382 



1430 



1478 



1526 



1574 



1622 



1670 



1718 



1766 



1814 



1862 



1910 



1958 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



\ 



GCA CTC 
Ala Leu 



AAC GAA 
Asn Glu 



ACT TCT 
Thr Ser 



TGC TTG 
Cys Leu 
635 

AAG TGG 
Lys Trp 
650 

TTC GCA 
Phe Ala 



GAC ACT 
Asp Thr 



ACA 
Thr 
590 



GGG CAG AAG AGC 
Gly Gin Lys Ser 



ATG 
Met 



CAA 
Gin 



TTC 
Phe 



AAT 
Asn 
730 

GCA 
Ala 



CGG 
Arg 



AAG 
Lys 



CTG 
Leu 



TCA 
Ser 
810 

GAG 
Glu 



GCC 
Ala 



GCC 
Ala 



AAG 
Lys 
715 

ATC 
He 



ATC AGC 
He Ser 



AGG AAG 
Arg Lys 



GAG CTT 
Glu Leu 



ATG GAG 
Met Glu 
685 

GGC AAC 
Gly Asn 
700 



TCT GCG 
Ser Ala 



GTT GTC 
Val Val 



AAG 
Lys 
630 

GAG 
Glu 



GTG 
Val 



GGC TAC TTG 
Gly Tyr Leu 
600 

AGT ATC ATG 
Ser He Met 
615 

TGC CCA CCC 
Cys Pro Pro 



TGC TGC CCC 
Cys Cys Pro 



ACT GAC CCC 
Thr Asp Pro 
665 

ACC GTC TTC 
Thr Val Phe 
680 

GCC ATG CTT 
Ala Met Leu 
695 

GAG ATG GCC 
Glu Met Ala 



GTC 
Val 



ATC 
He 



GCC 
Ala 
795 

GAG 
Glu 




ATC ATT 
He He 



TTC GAC 
Phe Asp 



AAG AAG TGG 
Lys Lys Trp 



TCC AAG AAG 
Ser Lys Lys 



TTC AAG 
Phe Lys 
765 

ATC GGG 
He Gly 
780 

ATC ATC 
He He 



GAC TAC 
Asp Tyr 



AAG CTC CGC 
Lys Leu Arg 



GTC 
Val 



GGG 
Gly 



TGG 
Trp 
830 



CAC 
His 



ATG TGT GAC 
Met Cys Asp 



TTC 
Phe 
835 



TTC 
Phe 



TCC TTC CTG GTC 
Ser Phe Leu Val 
84( 



2006 



2054 



2102 



2150 



2198 



2246 



2294 



2342 



2390 



2438 



2486 



2534 



2582 



2630 



2678 



2726 



70086 
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GTC TTC CGA ATC CTC TGC GGG GAG TGG ATC GAG AAC ATG TGG GTC TGC 
Val Phe Afig lie Leu Cys Gly Glu Trp lie Glu Asn Met Trp Val Cys 
v 845 850 855 



2774 



ATG GAG GTC AGC CAG AAA TCC ATC TGC CTC ATC CTC TTC TTG ACT GTG 
Met Glu Val SeJs Gin Lys Ser lie Cys Leu lie Leu Phe Leu Thr Val 
860 \ 865 870 



2822 



ATG GTG CTG GGC AAC CTA GTG GTG CTC AAC CTT TTC ATC GCT TTA CTG 
10 Met Val Leu Gly Asia Leu Val Val Leu Asn Leu Phe lie Ala Leu Leu 
875 \ 880 885 



2870 



15 



CTG AAC TCC TTC AGC QCG GAC AAC CTC ACG GCT CCA GAG GAT GAC GGG 
Leu Asn Ser Phe Ser AJka Asp Asn Leu Thr Ala Pro Glu Asp Asp Gly 
890 895 900 905 



2918 



20 



GAG GTG AAC AAC TTG CAG >0?TA GCA CTG GCC AGG ATC CAG GTA CTT GGC 2 9 66 

Glu Val Asn Asn Leu Gin neu Ala Leu Ala Arg lie Gin Val Leu Gly 

910 \ 915 920 

CAT CGG GCC AGC AGG GCC ATd GCC AGT TAC ATC AGC AGC CAC TGC CGA 3 014 

His Arg Ala Ser Arg Ala Ile\Ala Ser Tyr lie Ser Ser His Cys Arg 
925 \ 930 935 



2 5 TTC CGC TGG CCC AAG GTG GAG ^CC CAG CTG GGC ATG AAG CCC CCA CTC 
Phe Arg Trp Pro Lys Val Glu Tfor Gin Leu Gly Met Lys Pro Pro Leu 
940 9^5 950 



3062 



ACC AGC TCA GAG GCC AAG AAC CAG ATT GCC ACT GAT GCT GTC AGT GCT 
30 Thr Ser Ser Glu Ala Lys Asn His\lle Ala Thr Asp Ala Val Ser Ala 
955 960 \ 965 



3110 



35 



GCA GTG GGG AAC CTG ACA AAG CCA 
Ala Val Gly Asn Leu Thr Lys Pro 
970 975 



T CTC AGT AGC CCC AAG GAG AAT 
Al^ Leu Ser Ser Pro Lys Glu Asn 
980 985 



3158 



40 



CAC GGG GAC TTC ATC ACT GAT CCC AAC 
His Gly Asp Phe lie Thr Asp Pro Asn 
990 



t GTG pOCT GTC^OT GTG CCC ATT 
Trp Val SeK Val Pro lie 
\ 1000 



GCT GAG GGG GAA TCT GAC CTC GAC GA<S CTC GAG GAA 
Ala Glu Gly Glu Ser Asp Leu Asp Gl/u Leu Glu Glu d 
1005 1010 



ATG GAG CAG 
Met Glu Gin 
1015 



3206 



3254 



4 5 GCT TCG CAG AGC TCC TGG CAG GAA dAG GAC ^CC 
Ala Ser Gin Ser Ser Trp Gin Glu G\Lu Asp 
1020 1025 



\G GGASQAG CAGG^' 
Lys Gly GTrfr~GTTTGlu 
1030 



3302 



CAG TTG CCA CAA GTC CAA AAG TGT GAA AAC CA<3 CAG GCA GCC AGA AGC 
50 Gin Leu Pro Gin Val Gin Lys Cys Glu Asn His\Gln Ala Ala Arg Ser 
1035 1040 \1045 



3350 



55 



CCA GCC TCC ATG ATG TCC TCT GAG GAC CTG GCT OCA TAC CTG GGT GAG 
Pro Ala Ser Met Met Ser Ser Glu Asp Leu Ala Piro Tyr Leu Gly Glu 
1050 1055 1060 \ 1065 



3398 



60 



AGC TGG AAG AGG AAG GAT AGC CCT CAG GTC CCT GCC\ GAG GGA GTG GAT 344 6 

Ser Trp Lys Arg Lys Asp Ser Pro Gin Val Pro Ala\Glu Gly Val Asp 
1070 1075 \ 1080 

GAC ACG AGC TCC TCT GAG GGC AGC ACG GTG GAC TGC CCG GAC CCA GAG 3494 
Asp Thr Ser Ser Ser Glu Gly Ser Thr Val Asp Cys Pro Asp Pro Glu 
1085 1090 1095 



70086 -90- 



GAA 5VTC CTG AGG AAG ATC CCC GAG CTG GCA GAT GAC CTG GAC GAG CCC 
Glu l\e Leu Arg Lys lie Pro Glu Leu Ala Asp Asp Leu Asp Glu Pro 
1100 1105 1110 



3542 



GAT GAC TGT TTC ACA GAA GGC TGC ACT CGC CGC TGT CCC TGC TGC AAC 
Asp Asp Cyk Phe Thr Glu Gly Cys Thr Arg Arg Cys Pro Cys Cys Asn 
1115 \ 1120 1125 



3590 



GTG AAT ACT AG 
10 Val Asn Thr 
1130 



AAG TCT CCT TGG GCC ACA GGC TGG CAG GTG CGC AAG 
^Lys Ser Pro Trp Ala Thr Gly Trp Gin Val Arg Lys 
1135 1140 1145 



3638 



15 



ACC TGC TAC CGC ATC GTG GAG CAC AGC TGG TTT GAG AGT TTC ATC ATC 
Thr Cys Tyr Arg Ilk Val Glu His Ser Trp Phe Glu Ser Phe lie lie 
lis\ 1155 1160 



3686 



20 



TTC ATG ATC CTG CTC AGC AGT GGA GCG CTG GCC TTT GAG GAT AAC TAC 373 4 

Phe Met lie Leu Leu SeV Ser Gly Ala Leu Ala Phe Glu Asp Asn Tyr 

1165 \ 1170 1175 

CTG GAA GAG AAA CCC CGA GTG AAG TCC GTG CTG GAG TAC ACT GAC CGA 3 7 82 

Leu Glu Glu Lys Pro Arg Wl Lys Ser Val Leu Glu Tyr Thr Asp Arg 

1180 \ 1185 1190 



2 5 GTG TTC ACC TTC ATC TTC GTCVTTT GAG ATG CTG CTC AAG TGG GTA GCC 
Val Phe Thr Phe lie Phe Val Phe Glu Met Leu Leu L Y S Tr P Val Ala 
1195 1200\ 1205 



3830 



TAT GGC TTC AAA AAG TAT TTC ACtC AAT GCC TGG TGC TGG CTG GAC TTC 
3 0 Tyr Gly Phe Lys Lys Tyr Phe ThA Asn Ala Trp Cys Trp Leu Asp Phe 
1210 1215 \ 1220 1225 



3878 



35 



CTC ATT GTG AAC ATC TCC CTG ACA AfeC CTC ATA GCG AAG ATC CTT GAG 
Leu lie Val Asn lie Ser Leu Thr SeV Leu lie Ala Lys lie Leu Glu 
1230 \ 1235 1240 



3926 



40 



TAT TCC GAC GTG GCG TCC ATC AAA GCC 
Tyr Ser Asp Val Ala Ser lie Lys Ala I 
1245 1250 



;TT CGG ACT CTC CGT GCC CTC 
u Arg Thr Leu Arg Ala Leu 
1255 



CGA CCG CTG CGG GCT CTG TCT CGA TTC GAAXGGC ATG AGG GTA GTG GTG 



Arg Pro Leu Arg Ala Leu Ser Arg Phe Glu 
1260 1265 



let Arg Val Val Val 
1270 



3974 



4022 



45 GAT GCC CTC GTG GGC GCC ATC CCC TCC AjC ATd 
Asp Ala Leu Val Gly Ala lie Pro Ser IjLe Met 1 
1275 1280 



5TC CTC CTC GTC 
Val Leu Leu Val 



4070 



TGC CTC ATC TTC TGG CTC ATC TTC AGC 
50 Cys Leu lie Phe Trp Leu lie Phe Ser 1^ 
1290 1295 



'C A'SG G<3C\QTG^A0 CTC TTC 
t Gl\ Val Asn Leu Phe 
1300 \ 1305 



4118 



55 



GCC GGG AAA TTT TCG AAG TGC GTC GAC ACC AGA AAT 
Ala Gly Lys Phe Ser Lys Cys Val Asp Thr Arg Asn 
1310 1315 



^C CCA TTT TCC 
sn Pro Phe Ser 
1320 



4166 



60 



AAC GTG AAT TCG ACG ATG GTG AAT AAC AAG TCC GAG TGT CAC AAT CAA 

Asn Val Asn Ser Thr Met Val Asn Asn Lys Ser Glu Cya His Asn Gin 
1325 1330 \1335 

AAC AGC ACC GGC CAC TTC TTC TGG GTC AAC GTC AAA GTC &AC TTC GAC 

Asn Ser Thr Gly His Phe Phe Trp Val Asn Val Lys Val \sn Phe Asp 

1340 1345 1350 



4214 



4262 



70086 
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AAC <STC GCT ATG GGC TAC CTC GCA CTT CTT CAG GTG GCA ACC TTC AAA 
Asn Veil Ala Met Gly Tyr Leu Ala Leu Leu Gin Val Ala Thr Phe Lys 
135l5 1360 1365 



4310 



GGC TGG ATG GAC ATA ATG TAT GCA GCT GTT GAT TCC GGA GAG ATC AAC 
Gly Trp Mat Asp lie Met Tyr Ala Ala Val Asp Ser Gly Glu lie Asn 
1370 \ 1375 1380 1385 



4358 



AGT CAG CCT AAC TGG GAG AAC AAC TTG TAC ATG TAC CTG TAC TTC GTC 
10 Ser Gin Pro As^i Trp Glu Asn Asn Leu Tyr Met Tyr Leu Tyr Phe Val 

1390 1395 1400 



4406 



15 



GTT TTC ATC ATT TTC GGT GGC TTC TTC ACG CTG AAT CTC TTT GTT GGG 
Val Phe lie lie Plae Gly Gly Phe Phe Thr Leu Asn Leu Phe Val Gly 
1405 \ 1410 1415 



4454 



20 



GTC ATA ATC GAC AAC \TTC AAC CAA CAG AAA AAA AAG CTA GGA GGC CAG 
Val lie lie Asp Asn She Asn Gin Gin Lys Lys Lys Leu Gly Gly Gin 
1420 \ 1425 1430 

GAC ATC TTC ATG ACA GAA GAG CAG AAG AAG TAC TAC AAT GCC ATG AAG 
Asp lie Phe Met Thr Glu\Glu Gin Lys Lys Tyr Tyr Asn Ala Met Lys 
1435 1440 1445 



4502 



4550 



2 5 AAG CTG GGC TCC AAG AAA CC 
Lys Leu Gly Ser Lys Lys I 
1450 1455 



CAG AAG CCC ATC CCA CGG CCC CTG AAT 
Gin Lys Pro lie Pro Arg Pro Leu Asn 
1460 1465 



4598 



AAG TAC CAA GGC TTC GTG TTT GAC ATC GTG ACC AGG CAA GCC TTT GAC 
3 0 Lys Tyr Gin Gly Phe Val Phe A&p lie Val Thr Arg Gin Ala Phe Asp 

1470 \ 1475 1480 



4646 



35 



ATC ATC ATC ATG GTT CTC ATC TGC \CTC AAC ATG ATC ACC ATG ATG GTG 
lie lie lie Met Val Leu lie Cys Keu Asn Met lie Thr Met Met Val 
1485 1490 1495 



4694 



40 



GAG ACC GAC GAG CAG GGC GAG GAG AAGyACG AAG GTT CTG GGC AGA ATC 
Glu Thr Asp Glu Gin Gly Glu Glu LysYThr Lys Val Leu Gly Arg lie 



1500 



1505 



AAC CAG TTC TTT GTG GCC GTC TTC ACG GC 
Asn Gin Phe Phe Val Ala Val Phe Thr 
1515 1520 



1510 

GAG TGT GTG ATG AAG ATG 
Glu^ Cys Val Met Lys Met 
?25 



4742 



4790 



45 



50 



TTC GCC CTG CGA CAG TAC TAC TTC ACC AA£ Sec 
Phe Ala Leu Arg Gin Tyr Tyr Phe Thr Asn G* 
1530 1535 / 1340J 



TTC ATA GTG GTG ATC CTG TCC ATT GGG A»GT CTC 
Phe lie Val Val lie Leu Ser lie Gly skr Le\ 
1550 1555 



TGG AAC GTG TTC GAC 
rp Asn Val Phe Asp 
1545 



l G TTT TCT GCA ATC 
^LeV Phe Ser Ala lie 
1560 



4838 



4886 



55 



CTT AAG TCA CTG GAA AAC TAC TTC TCC CCG ACG 
Leu Lys Ser Leu Glu Asn Tyr Phe Ser Pro Thr Le 
1565 1570 



C TTC CGG GTC ATC 
[U Phe Arg Val lie 
1575 



4934 



60 



CGT CTG GCC AGG ATC GGC CGC ATC CTC AGG CTG ATC\ CGA GCA GCC AAG 4982 

Arg Leu Ala Arg lie Gly Arg lie Leu Arg Leu He Wg Ala Ala Lys 
1580 1585 1590 

GGG ATT CGC ACG CTG CTC TTC GCC CTC ATG ATG TCC CTG CCC GCC CTC 5 03 0 

Gly He Arg Thr Leu Leu Phe Ala Leu Met Met Ser Le\u Pro Ala Leu 
1595 1600 1605 



70086 



-92- 



TTC AAC atc ggc ctc ctc ctc ttc ctc gtc atg ttc atc tac tcc atc 
Phe Asn\lle Gly Leu Leu Leu Phe Leu Val Met Phe lie Tyr Ser lie 
1610 \ 1615 1620 1625 



5078 



TTC GGC AT<3\GCC AGC TTC GCT AAC GTC GTG GAC GAG GCC GGC ATC GAC 
Phe Gly Met \la Ser Phe Ala Asn Val Val Asp Glu Ala Gly lie Asp 
1630 1635 1640 



5126 



GAC ATG TTC AACVTTC AAG ACC TTT GGC AAC AGC ATG CTG TGC CTG TTC 
10 Asp Met Phe Asn l?he Lys Thr Phe Gly Asn Ser Met Leu Cys Leu Phe 
1645 \ 1650 1655 



5174 



15 



CAG ATC ACC ACC TCGXGCC GGC TGG GAC GGC CTC CTC AGC CCC ATC CTC 
Gin lie Thr Thr Ser Ala Gly Trp Asp Gly Leu Leu Ser Pro lie Leu 
1660 \ 1665 1670 



5222 



20 



AAC ACG GGG CCT CCC TACVTGC GAC CCC AAC CTG CCC AAC AGC AAC GGC 527 0 

Asn Thr Gly Pro Pro Tyr (Cys Asp Pro Asn Leu Pro Asn Ser Asn Gly 
1675 1*680 1685 

TCC CGG GGG AAC TGC GGG AGOyCCG GCG GTG GGC ATC ATC TTC TTC ACC 5318 

Ser Arg Gly Asn Cys Gly Ser Vro Ala Val Gly lie lie Phe Phe Thr 
1690 1695 \ 1700 1705 



2 5 ACC TAC ATC ATC ATC TCC TTC CT<\ ATC GTG GTC AAC ATG TAC ATC GCA 
Thr Tyr lie lie lie Ser Phe Leu ule Val Val Asn Met Tyr lie Ala 
1710 \ 1715 1720 



5366 



GTG ATT CTG GAG AAC TTC AAC GTA GCi£ ACC GAG GAG AGC ACG GAG CCC 
30 Val lie Leu Glu Asn Phe Asn Val AlaVrhr Glu Glu Ser Thr Glu Pro 
1725 1730\ 1735 



5414 



35 



CTG AGC GAG GAC GAC TTC GAC ATG TTC TAJ GAG ACC TGG GAG AAG TTC 
Leu Ser Glu Asp Asp Phe Asp Met Phe Ty\ Glu Thr Trp Glu Lys Phe 



1740 



1745 



1750 



5462 



40 



45 



GAC CCG GAG GCC ACC CAG TTC ATT GCC TTT TCT G£ 
Asp Pro Glu Ala Thr Gin Phe lie Ala Phe 

1755 1760 / \ 1765 

GCG GAC ACG CTC TCC GGC CCT CTT AGA ATC CCC 
Ala Asp Thr Leu Ser Gly Pro Leu Arg life Pro iVs P 
1770 1775 / 1780 



ITC TCA GAC TTC 
vSer Asp Phe 



ATA TTA ATC CAG ATG GAC CTG CCG TTG GTC CCC GGGYGAT AAG ATC GAC 
lie Leu lie Gin Met Asp Leu Pro Leu Val Pro G^VsAlLys I><5 His 
1790 17©5 ^ \ ^ "1800 



CCC AAC\CAG AAT 
Asn Gin Asn 
1785 



5510 



5558 



5606 



TGT CTG GAC ATC CTT TTT GCC TTC ACA AAG AAC GTC TT$ 
50 Cys Leu Asp lie Leu Phe Ala Phe Thr Lys Asn Val Leu) 
1805 1810 



GGA GAA TCC 
Gly Glu Ser 
.815 



5654 



55 



GGG GAG TTG GAC TCC CTG AAG ACC AAT ATG GAA GAG AAG TTT ATG GCG 
Gly Glu Leu Asp Ser Leu Lys Thr Asn Met Glu Glu Lys PH»e Met Ala 
1820 1825 1830 



5702 



60 



ACC AAT CTC TCC AAA GCA TCC TAT GAA CCA ATA GCC ACC ACC CTC CGG 5750 
Thr Asn Leu Ser Lys Ala Ser Tyr Glu Pro lie Ala Thr Thr l}eu Arg 
1835 1840 1845 

TGG AAG CAG GAA GAC CTC TCA GCC ACA GTC ATT CAA AAG GCC TAc\cGG 57 9 8 

Trp Lys Gin Glu Asp Leu Ser Ala Thr Val lie Gin Lys Ala Tyr Vrg 
1850 1855 1860 1865 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



* 
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AGC TAC ATG CTG CAC CGC TCC TTG ACA CTC TCC AAC ACC CTG CAT GTG 
Ser Tyr Met Leu His Arg Ser Leu Thr Leu Ser Asn Thr Leu His Val 



\ 



1870 



1875 



1880 



5 CCC AGG GCT GAG GAG GAT GGC GTG TCA CTT CCC GGG GAA GGC TAC AGT 

Pro Arg Ala Glu Gl\i Asp Gly Val Ser Leu Pro Gly Glu Gly Tyr Ser 
1885 \ 1890 1895 

ACA TTC ATG GCA AAC AGT GGA CTC CCG GAC AAA TCA GAA ACT GCC TCT 

10 Thr Phe Met Ala Asn SeV Gly Leu Pro Asp Lys Ser Glu Thr Ala Ser 
1900 \ 1905 1910 



5846 



5894 



5942 



5990 



GCT ACG TCT TTC CCG CCA TCC TAT GAC AGT GTC ACC AGG GGC CTG AGT 
Ala Thr Ser Phe Pro Pro Sea: Tyr Asp Ser Val Thr Arg Gly Leu Ser 
1915 193,0 1925 

GAC CGG GCC AAC ATT AAC CCA 'TCT AGC TCA ATG CAA AAT GAA GAT GAG 603 8 

Asp Arg Ala Asn lie Asn Pro Sfer Ser Ser Met Gin Asn Glu Asp Glu 
1930 1935 \ 1940 1945 

GTC GCT GCT AAG GAA GGA AAC AGCVCCT GGA CCT CAG TGAAGGCACT 60 84 

Val Ala Ala Lys Glu Gly Asn Ser Pro Gly Pro Gin 
1950 \ 1955 

CAGGCATGCA CAGGGCAGGT TCCAATGTCT T^CTCTGCTG TACTAACTCC TTCCCTCTGG 6144 

AGGTGGCACC AACCTCCAGC CTCCACCAAT GCAVGTCACT GGTCATGGTG TCAGAACTGA 6204 

ATGGGGACAT CCTTGAGAAA GCCCCCACCC CAATAGGAAT CAAAAGCCAA GG AT AC TC C T 62 64 

CCATTCTGAC GTCCCTTCCG AGTTCCCAGA AGATGT^ATT GCTCCCTTCT GTTTGTGACC 63 2 4 

AGAGACGTGA TTCACCAACT TCTCGGAGCC AGAGACAc\t AGCAAAGACT TTTCTGCTGG 63 84 

TGTCGGGCAG TC TT AG AG AA GTCACGTAGG GGTTGGTACT\ GAGAATTAGG GTTTGCATGA 644 4 

CTGCATGCTC ACAGCTGCCG GACAATACCT GTGAGTCGGC tATTAAAATT_^AITATTTTTA 6 50 4 

AAGTTAAAAA AAAAAAAAAA AAA \ / \ 6527 

( 2 ) INFORMATION FOR SEQ ID NO : 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 57 amino acids j 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 ; 

Met Glu Leu Pro Phe Ala Ser Val Gly Thr Thr Asn Phe ArV Arg Phe 
1 5 10 \ 15 

Thr Pro Glu Ser Leu Ala Glu lie Glu Lys Gin lie Ala Ala \lis Arg 
20 25 30 

Ala Ala Lys Lys Ala Arg Thr Lys His Arg Gly Gin Glu Asp Ly^s Gly 
35 40 45 

Glu Lys Pro Arg Pro Gin Leu Asp Leu Lys Asp Cys Asn Gin Leu ^ro 
50 55 60 
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GlaAGln Ser Gin 



Ala Thr 
405 



He Ala 



Phe G±i 



Glu Ala 
420 



Leu Glu Val Leu 



Glu He 
410 

Gin Lys 
425 



Glu Ala Lys 
Glu Gin Glu 



Glu Lys Lys 
415 

Val Leu Ala 
430 



Ala Leu Gly He Asp Thr 



Thr Ser 
440 



Leu Gin 



Leu Ala 
450 

Val Ser 
465 



Ser\Lys Asn Ala 



Asn Glu 
455 



Glu G] 



Ser Thr 
470 



Arg Arg 
Asp Asp Asn Arg 



Ser His Ser 
445 

Pro Arg Val 
460 

Ser Pro Gin 
475 



Gly Ser Pro 
Lys Ser Arg 



Ser Asp Pro 
480 



Tyr Asn Gin Arg ^rg Met Ser Phe 
Arg Ala 
He Ser 



Ser His 
500 



G1A Ser Val Phe 



Phe Pro 
515 



Asp Gin 
530 



Asp G\y 
Glu Ser Arg Arg 



He Thr 
520 

Jly Ser 
^3 5 



Leu Gly 
490 

His Phe 
505 

Pro Asp 



He Leu 



Leu Ser Ser 



Arg Ala Pro 



Asp Gly Val 
525 

Leu Gly Arg 
540 



Gly Arg Arg 
495 

Ser Gin Asp 
510 

Phe His Gly 
Gly Ala Gly 



Gin Thr Gly Pro 
545 

Gly Arg Arg His 



Leu Thr 



Ala Gly 
580 



Leu Pro 
550 

Gly Glu 
565 



Ala Pro Glu GU 



Arg Ser Pro Leu 



Gin Leu 
570 

Pro Ala 
i85 



Pro Gin Ser 
555 

Gly Val Pro 
Leu Asp Thr 



Pro Asn Pro 
560 

Thr Gly Glu 
575 

Thr Gly Gin 
590 



Lys Ser 



Arg Ala 
610 

Glu Glu 
625 



Phe Leu 
595 



Ser Ala 



Met Ser Val Val 



Gly Tyr 
600 

Ser He 
615 



\eu Asn 



Glu Pro Phe 
605 



il He 



Arg Ala Gin 
Glu Glu Leu 



620^ 



Ser Lys 



Leu Lys 
630 



63f 



Lys Tyr Leu He 



Ala Leu 



Phe Glu 
660 



Cys Pro Pr/f> CVs Leu/I 
Cys Cys /Pro Lys\ 1) 
Leu Val Thr Asp \pro V)K<b 



Trp Glu 
645 



e Ser Phe Ala Gin 
640 



:p Aijg Lys Phe^Lys Met 
655 



A\J.a Glu Leu Thr He Thr 
670 



Leu Cys He Val Val Asn Thr Val Phe Met Ala\Met Glu His Tyr Pro 
675 680 \ 685 



Met Thr 
690 



Asp Ala Phe Asp 



Ala Met Leu Gin Ala Gly Asn He Val Phe 
695 70C 



Thr Val Phe Phe Thr Met Glu Met Ala Phe Lys He Ikle Ala Phe Asp 
705 710 715 \ 720 



Pro Tyr Tyr Tyr 



Phe Gin Lys Lys Trp Asn He Phe Asp\ Cys Val He 
725 730 \ 735 
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Val Thr Val 



Ser Leu Leu Glu Leu Ser Ala Ser Lys Lys Gly Ser Leu 
\740 745 750 



Ser Val Leu 
755 



Arvcj Ser Leu Arg Leu Leu Arg Val Phe Lys Leu Ala Lys 
760 765 



Ser Trp Pro 
770 



Thr Deu Asn Thr Leu lie Lys lie lie Gly Asn Ser Val 
775 780 



Gly Ala Leu 
785 



Gly AsnNfjeu Thr Phe lie Leu Ala lie lie Val Phe lie 
90 795 800 



Phe Ala Leu Val Gly Ly*te Gin Leu Leu Ser Glu Asp Tyr Gly Cys Arg 
805 \ 810 815 

Lys Asp Gly Val Ser Val ^rp Asn Gly Glu Lys Leu Arg Trp His Met 

820 \ 825 830 



Cys Asp Phe 
835 



Phe His Ser Ph\ Leu Val Val Phe Arg lie Leu Cys Gly 
,840 845 



Glu Trp lie 
850 



Glu Asn Met Trp ^Xal Cys Met Glu Val Ser Gin Lys Ser 
855 \ 860 



lie Cys Leu 
865 



lie Leu Phe Leu ThA Val Met Val Leu Gly Asn Leu Val 
870 \ 875 880 



Val Leu Asn Leu Phe lie Ala Leu l)eu Leu Asn Ser Phe Ser Ala Asp 
885 \ 890 895 

Asn Leu Thr Ala Pro Glu Asp Asp GlA Glu Val Asn Asn Leu Gin Leu 
900 905\ 910 



Ala Leu Ala 
915 



Arg lie Gin Val Leu Gly B±s Arg Ala Ser Arg Ala lie 



920 



925 



Ala Ser Tyr 
930 



lie Ser Ser His Cys Arg Pt 
935 



Arg Trp Pr\> Lys Val Glu 
940 



Thr Gin Leu 
945 



Gly Met Lys Pro Pro Le\ 
950 



Thr iger Ser Glu 'Ala Lys Asn 
>5 960 



His lie Ala 



Thr Asp Ala Val Ser A!] 
965 



970 



^sn Leu Thr Lys 
975 



Pro Ala Leu Ser Ser Pro Lys Glu As 
980 98? 



His G/^\ Asp qhe lie Thr £sp 
990 



Pro Asn Val 
995 



Trp Val Ser Val Pro lie Ala Glu &ly Glu Ser Asp Leu 
1000 \ 1005 



Asp Glu Leu 
1010 



Glu Glu Asp Met Glu Gin Ala Ser GlVi Ser Ser Trp Gin 
1015 1020 



Glu Glu Asp 
1025 



Pro Lys Gly Gin Gin Glu Gin Leu Pro \Gln Val Gin Lys 
1030 1035 \ 1040 



Cys Glu Asn 
Glu Asp Leu 



His Gin Ala Ala Arg Ser Pro Ala Ser Mot Met Ser Ser 
1045 1050 \ 1055 

Ala Pro Tyr Leu Gly Glu Ser Trp Lys Arg\ Lys Asp Ser 
1060 1065 \1070 
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Pro Gin VaY Pro Ala Glu Gly Val Asp Asp Thr Ser Ser Ser Glu Gly 
107\ 1080 1085 

Ser Thr Val Afep Cys Pro Asp Pro Glu Glu lie Leu Arg Lys lie Pro 
1090 \ 1095 1100 

Glu Leu Ala Asp \sp Leu Asp Glu Pro Asp Asp Cys Phe Thr Glu Gly 
1105 \ 1110 1115 1120 

10 Cys Thr Arg Arg Cys\pro Cys Cys Asn Val Asn Thr Ser Lys Ser Pro 

1125V 1130 1135 



15 



Trp Ala Thr Gly Trp Girt Val Arg Lys Thr Cys Tyr Arg lie Val Glu 

1140 \ 1145 1150 

His Ser Trp Phe Glu Ser \Phe lie lie Phe Met lie Leu Leu Ser Ser 

1155 \ 1160 1165 



20 



Gly Ala Leu Ala Phe Glu Asp Asn Tyr Leu Glu Glu Lys Pro Arg Val 
1170 ll\s 1180 



Lys Ser Val Leu Glu Tyr Thr \Asp Arg Val Phe Thr Phe lie Phe Val 
1185 1190 \ 1195 1200 

2 5 Phe Glu Met Leu Leu Lys Trp VaM. Ala Tyr Gly Phe Lys Lys Tyr Phe 

1205 \ 1210 1215 



30 



Thr Asn Ala Trp Cys Trp Leu Asp Vhe Leu lie Val Asn lie Ser Leu 
1220 i225 1230 

Thr Ser Leu lie Ala Lys lie Leu GlV Tyr Ser Asp Val Ala Ser lie 

1235 1240 \ 1245 



35 



Lys Ala Leu Arg Thr Leu Arg Ala Leu V^rg Pro Leu Arg Ala Leu Ser 
1250 1255 \ 1260 



Arg Phe Glu Gly Met Arg Val Val Val AsV> Ala Leu Val Gly Ala lie 
1265 1270 \ 1275 1280 



4 0 Pro Ser lie Met Asn Val Leu Leu Val Cys 

1285 1290 1 



■eu JJre^Phe Trp Leu lie 
1295 



45 



Phe Ser lie Met Gly Val Asn Leu Phe Ala/ 
1300 1305 



Val Asp Thr Arg Asn Asn Pro Phe Ser 
1315 1320 



(sn Val 1 



Lys Phe Ser Lys Cys 
1310 

Ser Thr Met Val 
1325 



50 



Asn Asn Lys Ser Glu Cys His Asn Gli 
1330 1335 



Asn Ser /Thr Gly His Phe^ Phe 



Trp Val Asn Val Lys Val Asn Phe Asj 
1345 1350 



il Ala\ Met Gly Tyr Leu 
1355 \ 1360 



55 Ala Leu Leu Gin Val Ala Thr Phe Lys Gly Trp Met Asp lie Met Tyr 

1365 1370 \ 1375 



60 



Ala Ala Val Asp Ser Gly Glu lie Asn Ser Gin Pro AsVi Trp Glu Asn 
1380 1385 \ 1390 

Asn Leu Tyr Met Tyr Leu Tyr Phe Val Val Phe lie Ile\Phe Gly Gly 
1395 1400 1405 
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Met PheVTyr Glu Thr Trp Glu Lys Phe Asp Pro Glu Ala Thr Gin Phe 
1745 \ \ 1750 1755 1760 

lie Ala Ph§ Ser Ala Leu Ser Asp Phe Ala Asp Thr Leu Ser Gly Pro 
1765 1770 1775 

Leu Arg lie I^ro Lys Pro Asn Gin Asn lie Leu lie Gin Met Asp Leu 
SO 1785 1790 



10 Pro Leu Val Pro\ 
1795 



Asp Lys lie His Cys Leu Asp lie Leu Phe Ala 
1800 1805 



15 



Phe Thr Lys Asn Val Leu Gly Glu Ser Gly Glu Leu Asp Ser Leu Lys 
1810 \ 1815 1820 

Thr Asn Met Glu Glu\Lys Phe Met Ala Thr Asn Leu Ser Lys Ala Ser 
1825 \L830 1835 1840 



20 



Tyr Glu Pro lie Ala Thr Thr Leu Arg Trp Lys Gin Glu Asp Leu Ser 
1845 \ 1850 1855 



Ala Thr Val lie Gin Lys\ Ala Tyr Arg Ser Tyr Met Leu His Arg Ser 
1860 \ 1865 1870 

2 5 Leu Thr Leu Ser Asn Thr Deu His Val Pro Arg Ala Glu Glu Asp Gly 
1875 \ 1880 1885 

Val Ser Leu Pro Gly Glu GlA Tyr Ser Thr Phe Met Ala Asn Ser Gly 
1890 1895 1900 



30 



Leu Pro Asp Lys Ser Glu Thr Ala Ser Ala Thr Ser Phe Pro Pro Ser 
1905 1910 \ 1915 1920 



35 



Tyr Asp Ser Val Thr Arg Gly Leu Ser Asp Arg Ala Asn lie Asn Pro 
1925 \ 1930 1935 



Ser Ser Ser Met Gin Asn Glu AspXGlu Val Ala Ala Lys Glu Gly Asn 
1940 VL94>^~~\ 1950 

40 Ser Pro Gly Pro Gin 
1955 



45 



50 



(2) INFORMATION FOR SEQ ID N< 



(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 21 base 

(B) TYPE: nucleic afcic 

(C) STRANDEDNESS: sri 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 



55 



60 



<xi) SEQUENCE DESCRIPTION: SEQ ID 
CAGCTTCGCT CAGAAGTATC T 
(2) INFORMATION FOR SEQ ID NO: 10: 



21 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 base pairs 

(B) TYPE: nucleic acid 
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(C0 STRANDEDNESS : single 
{ D )\ TO POLOG Y : linear 

(ii) MOLECULE TYPE: cDNA 



10 



15 



20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
TTCTCGCCGT TCCACACGGA GA 
(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 amino acids 

(B) TYPE :\ amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYRE: peptide 



(xi) SEQUENCE INSCRIPTION: SEQ ID NO: 11 

2 5 Phe Arg Leu Met 

1 

(2) INFORMATION FOR SEQ Yd NO: 12: 

3 0 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 afrdno acids 

(B) TYPE: amino \ac id 
(D) TOPOLOGY: lihear 

3 5 (ii) MOLECULE TYPE: pepVide 



40 



45 



50 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Thr Gin Asp Phe Trp Glj/l^sn Leu Tyr 
1 5 

(2) INFORMATION FOR SEQ /iV NO : \3 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino aqic 

(B) TYPE: amino acid 
(D) TOPOLOGY: 



(ii) MOLECULE TYPE 



linear 



peptic 



55 (xi) SEQUENCE DESCRIPTION: SEQ \lD NO:13: 

Thr Gin Asp Tyr Trp Glu Asn Lei\ Tyr 
1 5 

60 (2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
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(B) TYPE: amino acid 
<D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



10 



(xi) SEQUENQE DESCRIPTION: SEQ ID NO: 14 

Thr Gin Asp Gys Trp Glu Arg Leu Tyr 
1 \ 5 



(2) INFORMATION FOR \SEQ ID NO: 15: 



15 



20 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: ^0 amino acids 

(B) TYPE: airuSno acid 
{ D ) TOPOLOGY : \ 1 inear 

(ii) MOLECULE TYPE: Aeptide 



25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15 

Thr Gin Asp Ser Trp Gl^ Arg Leu Tyr 
1 5 



30 



35 



(2) INFORMATION FOR SEQ ID NQ: 16 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino \cids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



40 



(xi) SEQUENCE DESCRIPTION: SEC 



Thr Gin Asp Phe Trp Glu Arc 
1 5 



45 



(2) INFORMATION FOR SEQ ID NO : 1 1 



50 



(i) SEQUENCE CHARACTERISTI I 

(A) LENGTH: 7 amino a\ 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



55 



60 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l' 

Thr Gin Asp Ser Trp Glu Arg 
1 5 

(2) INFORMATION FOR SEQ ID NO: 18: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 



# 
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(B) TtafPE: amino acid 
(D) TOPOLOGY: linear 

( i i ) MOLECULR TYPE : pep t ide 



10 



(xi) SEQUENCE 



ASCRIPTION: SEQ ID NO: 18: 



Gly Ser Thr Asp\Asp Asn Arg Ser Pro Gin Ser Asp Pro Tyr Asn 

15 



15 



20 



(2) INFORMATION FOR SEb ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: lo\ amino acids 

(B) TYPE: amind acid 
(D) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 



25 



30 



35 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Ser Pro Lys Glu Asn His (Aly Asp Phe lie 
1 5 \ 10 

(2) INFORMATION FOR SEQ ID NO : 2^ 

(i) SEQUENCE CHARACTERISTIC 

(A) LENGTH: 9 amino ac|ds 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



40 (xi) SEQUENCE DESCRIPTION: SEQ ID : 

Pro Asn His Asn Gly Ser Arg Gl^yAsn 
1 5 

45 (2) INFORMATION FOR SEQ ID NO: 21'/ 

(i) SEQUENCE CHARACTERISTIC 

(A) LENGTH: 15 amino 

(B) TYPE: amino acid 
50 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptideV 



55 



60 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Arg Leu Leu Arg Val Phe Lys Leu Ala hyk Ser Trp Pro Thr Leu 
1 5 10 \ 15 

(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 



* * 
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{ bJK TYPE : nucleic acid 
(G) \STRANDEDNESS : single 
<D) TOPOLOGY: linear 

(ii) MOLECUUE TYPE: cDNA 



10 



15 



20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22; 

GCTTGCTGCG GGTCTTCAAG C 

(2) INFORMATION FOR EEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH :\ 14 amino acids 
<B) TYPE: aAino acid 
(D) TOPOLOG^: linear 

(ii) MOLECULE TYPE :\ peptide 



21 



25 



30 



35 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 

Leu Arg Ala Leu Pro \Leu Arg Ala Leu Ser Arg Phe Glu Gly 
1 5 \ 10 

(2) INFORMATION FOR SEQ ID\NO:24: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 21 baAe pairs 

(B) TYPE: nucleic kcid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: linea\ 

(ii) MOLECULE TYPE: cDNA 



40 



45 



50 



(xi) SEQUENCE DESCRIPTION: 
ATCGAGACAG AGCCCGCAGC G 
(2) INFORMATION FOR SEQ ID jrfO:25:\ 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 44 base paia 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 1 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cD*JA 



ID NO: 24: 



21 




55 



60 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 5 : 
ACGGGTGCCG CAAGGACGGC GTCTCCGTGT GGAAQGGCGA GAAG 
(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 45 base pairs 

(B) TYPE: nucleic acid 



44 
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(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

10 GGCTATCCTT CCTCTTCCAG CSCTCACCCA GGTATGGAGC CAGGT 

(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 
15 (A) LENGTH: 21 base pairs 

(B) TYPE: nucleifc acid 

(C) STRANDEDNE S S \ single 

(D) TOPOLOGY: linear 

2 0 (ii) MOLECULE TYPE: cDNi! 



45 



25 



30 



35 



40 



45 



50 



(xi) SEQUENCE DESCRIPTION^ SEQ ID NO: 27: 
TCCCGTACGC TGCAGCTCTT T 
(2) INFORMATION FOR SEQ ID NO:! 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 15 base pdirs 

(B) TYPE: nucleic acid\ 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ 
CCCGGGGAAG GCTAC 

(2) INFORMATION FOR SEQ ID NO : : 

(i) SEQUENCE CHARACTER I i 

(A) LENGTH: 15 base 

(B) TYPE: nucleic 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linee 

(ii) MOLECULE TYPE: cDNA 



21 



15 



55 



60 



(xi) SEQUENCE DESCRIPTION: SEQ ID NQ:29: 
GTCGACACCA GAAAT 

(2) INFORMATION FOR SEQ ID NO : 3 0 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 base pairs 

(B) TYPE: nucleic acid 



15 
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CO STRAjjJDEDNESS : single 
(D) TOPODOGY: linear 

(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 30: 
10 GGATCCTCTA GAGTCGACCT QCAGAAGGAA 

(2) INFORMATION FOR SEQ ID NO: 31: 



15 



20 



25 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESSt: single 

(D) TOPOLOGY: li\ 

(ii) MOLECULE TYPE: c 



(xi) SEQUENCE DESCR 



TGACGCAGGA CTCCTGGGAG 




30 



24 
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